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January  "5,  1892. 
The  President,  Gen.  Isaac  J.  Wistar,  in  the  chair. 

Three  hundred  and  eighty  persons  present. 

The  death  of  Edward  K.  Tryon,  a  member,  January  2,  was 
announced. 

The  Council  reported  that  the  following  Standing  Committees  had 
been  appointed  to  serve  during  the  ensuing  year: — 

On  Library. — W.  S.  W.  Ruschenberger,  M.  D.,  Henry  C. 
Chapman,  M.  D.,  Gavin  W.  Hart,  Charles  P.  Perot  and  J.  Bernard 
Brinton,  M.  D. 

On  Publications. — John  H.  Redfield,  Charles  E.  Smith,  Angelo 
Heilprin,  Thomas  Meehan  and  Edward  J.  Nolan,  M.  D. 

On  Instruction  and  Lectures. — Charles  Morris,  Isaac  C. 
Martindale,  Harold  Wingate,  Geo.  A.  Rex,  M.  D.  and  J.  Bernard 
Brinton,  M.  D. 

Standing  Committee  of  Council  on  By-Laws. — W.  S.  W. 

Ruschenberger,  M.  D.,  Theodore  D.  Rand,  Isaac  C.  Martindale  and 

Isaac  J.  Wistar. 
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Mr.  H.  G.  Bryant,  by  invitation,  delivered  an  address  on   his 
recent  journey  though  Labrador  to  the  Grand  Falls.     (No  abstract). 


January  12. 
The  President,  Gen.  Isaac  J.  Wistar,  in  the  chair. 

Fifty-four  persons  present. 

A  paper  entitled  "Report  on  the  Hymenoptera  collected  in 
West  Greenland,"  by  Wni.  J.  Fox,  was  presented  for  publication. 

The  President,  having  resigned  the  chair  to  Mr.  Meehan,  read  a 
paper  entitled  "  Remarks  on  the  quantity,  rate  of  consumption  and 
probable  duration  of  North  American  Coal  and  the  consequences 
to  air-breathing  animals  of  its  entire  combustion"  which  was  then 
presented  for  publication. 


January  19. 

Mr.  Charles  Morris  in  the  chair. 
Twenty-eight  persons  present. 


January  26. 

The  President,  Gen.  Isaac  J.  Wistar,  in  the  chair. 

One  hundred  and  thirty-seven  persons  present. 

A  paper  entitled  "  Observations  upon  the  brain  of  the  Gorilla  " 
by  Henry  C.  Chapman  M.  D.,  was  presented  for  publication. 

The  Rev.  R.  H.  Nassau,  by  invitation,  made  a  communication 
on  the  natural  history  of  the  Gorilla  and  on  the  capture  of  the 
specimens  in  the  collection  of  the  Academy.     (No  abstract). 

A  resolution  was  adopted  authorizing  the  sending  to  Greenland 
of  a  Peary  Relief  Expedition  and  appointing  Prof.  Angelo  Heilprin 
leader  of  the  same. 

The  following  were  elected  members: — James  D.  Winsor, 
James  S.  de  Benneville,  Charlemagne  Tower,  Jr.,  H.  H.  Furness,  Jr. 
Theo.  P.  Matthews,  Joseph  P.  Remington,  Thomas  C.  Price,  Charles 
Liebeck,  Charles  W.  Johnson,  Benjamin  Cliew  Tilghman,  Joseph 
W.  Hawley,  J.  E.  Ives  and  A.  Jahn. 

The  following  were  ordered  to  be  printed : — 
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THE  SPIDER  FAUNA  OF  THE  UPPER  CATXTOA  LAKE  BASIN. 

BY    NATHAN    BANKS. 

In  the  list  given  below  are  contained  all  the  species  of  spiders  known 
to  occur  in  or  near  Ithaca.  The  region  examined  has  no  exact 
limits.  It  may  best  be  defined  as  the  Upper  Cayuga  Lake  Basin. 
It  embraces  the  country  drained  by  the  streams  which  flow  into  the 
head  of  the  Cayuga  Lake.  The  shores  of  the  Lake  have  been  ex- 
amined only  for  a  short  distance :  on  the  west  side  for  ten  miles  to 
Traghanic ;  on  the  east  about  four  miles  to  Bur^ick's  Glen.  A 
large  share  of  the  collecting  has  been  done  in  the  beds  of  the  gorges 
and  in  the  swamps.  Of  these,  those  most  carefully  examined  are 
as  follows:  of  the  gorges,  Fall,  Cascadilla,  Six  Mile  and  Buttermilk 
Creek  ;  of  the  swamps.  Inlet  Marsh,  Beebe  Island  and  South  Hill 
Mar^h.  Collecting  in  the  othef  localities  has  not  been  so  thorough. 
The  collecting  began  in  the  spring  of  1888  and  has  lasted  about  two 
years.  From  these  facts  it  may  be  seen  that  the  list  is  not  at  all 
complete. 

The  collecting  has  been  done  chiefly  by  myself  although  others 
have  occasionally  given  me  specimens.  To  them  I  am  deeply 
indebted,  both  for  the  specimens  and  for  the  encouragement  they 
have  shown  me.  Those  who  have  especially  aided  me  are  Mr.  G. 
Van  Ingen,  Mr.  H.  Hicks,  Mr.  A.  D.  MacGillivray,  Mr.  H.  W. 
Norris  and  Mr.  Brace. 

To  Prof.  L.  M.  Underwood,  of  Syracuse  University,  I  am  under 
the  deepest  of  obligations.  Were  it  not  that  he  kindly  lent  me 
much  literdture  on  the  subject,  this  paper  could  not  have  been 
written.  To  the  Eev.  Dr.  H.  C.  McCook,  of  Philadelphia,  I  wish 
to  express  my  thanks  for  the  work  done  upon  the  Epeiridse.  To  J.  H. 
Emerton  I  am  deeply  indebted  for  much  help  in  determining 
several  species,  and  to  Prof.  J.  H.  Comstock,  under  whose  direction 
the  paper  has  been  written,  for  much  kindly  assistance  and  en- 
couragement. 

The  country  is  very  diversified,  low  lands  and  high  hills,  marshes, 
creeks  forming  beautiful  gorges,  bare  rocky  cliflEs  and  mud- 
bottoms.  The  climate  is  as  varied  as  the  country.  These  facts, 
with  its  flora  and  insect  fauna,  account  for  the  large  number  of 
spiders.  Diversity  of  country  is  of  course  more  favorable  to  ground 
spiders  than  to  web-building  ones ;  so  it  will  be  noticed  that  the  pro- 
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portion  is  greater  in  the  Lycosidae  than  in  the  Epeiridse  when  com- 
pared with  the  New  England  fauna. 

Several  bibliographies  of  American  spiders  are  easily  accessible. 
The  American  Naturalist  for  November,  1887,  contains  a  quite 
complete  one  by  Prof.  Underwood.  Bulletin  No.  19  of  the  U.  S. 
Department  of  Agriculture  also  contains  a  list  of  the  more  important 
works.  Many  of  the  early  descriptions  are  worthless  and  may  never 
be  identified.  I  have  not  thought  Walckenaer's  names  worth  using. 
Some  of  Hentz's  species  will  probably  never  be  determined.  Some 
later  writers  have  occasionally  been  careless  in  describing  species. 

The  list  here  submitted  will  compare  favorably  with  others,  as 
may  be  seen  by  the  following : — 

Cayuga  Lake,  by  Banks,  (1890)  363  species 

Great  Britian,  by  Cambridge,  (1874)  457  " 

Sweden,  by  Westring,  308  ** 

Italy,  404  " 
France,  by  Simon,  (1874)  about,                                    1000 

Austria,  by  Doleschal,  (1867)  205 

Prussia,  by  Ohlert,  (1867)  188  ** 

Tyrol,  (1867)  233  *' 

Vicinity  of  Prague,  by  Prach,  (1866)  119  " 

Spiders  of  Trent,  by  Canestrini,  (1875)  243  " 

Catalogue  of  Spiders  of  Switzerland,  by  Pavesi,  (1875)  285  " 

Spiders  of  Westphalia,  by  Karsch,  (1874)  154  " 

South  Russian  Spiders,  by  Thorell,  (1875)  303  " 

Emerton  has  published  lists  of  the  New  England  forms  of  seven 
families  ;  they  compare  with  the  Ithaca  fauna  as  follows : — 

New  England.  Ithaca. 

Lycosidae,  33  species.  42  species. 

Epeiridse,  51         "  43       *' 

TherididcT,  137         "  124       " 

Ciniflonidi^,  16         "  14       " 

Drassid»,  34         "  43       " 

Agaleuidse,  11         "  17 
Dysderidse,                   2         "  0 

It  will  be  seen  from  these  comparisons  that  the  vicinity  of  Ithaca 
is  a  very  fertile  locality  for  spiders. 

Classification  is  only  possible  when  many  links  are  lost. 
Among  the  spiders  as  they  exist  in  this  locality  certain  groups  are 
quite  definite,  while  others  are  closely  related.  The  Lycosidae 
and  Attidae  are  distinct  both  from  each  other  and  from  the 
other  families.  The  Thomisidae  are  also  easily  separated.  The 
E[)eirida3  and  Therididae  can  be  separated,  yet  Meta  is  almost  as 
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near  to  one  as  to  the  other.  But  the  Drassidae,  Agalenidse  and  Cin- 
iflonidse  are  very  closely  related  to  each  other  and  to  the  Therididse. 
I  have  not-thought  the  Ciniflonidae  a  group  of  sufficient  distinctness 
to  be  recognized  as  a  family.  The  existence  of  a  calamistrum  and 
cribellum  in  Hypochilus  thorelli  shows  that  this  character  does  not 
indicate  close  relationship.  And  besides,  the  Ciniflonidse  comprises 
two  well-defined  sub-families,  one  of  which  may  be  near  the  Epei- 
ridse  and  the  other  is  very  close  to  the  Agalenidte.  So  I  have 
divided    the  Ciniflonidae  and   placed  them  in  these  two   families. 

Still  it  may  sometimes  be  necessary  to  use  artificial  characters  for 
a  division.  I  have  separated  the  Drassidae  and  Agalenidae  accord- 
ing by  the  number  of  tarsal  claws.  Some  species  which  have  been 
classed  as  Agalenidae  may,  by  the  division,  fall  into  the  Drassidae; 
yet  the  two  families  are  so  closely  related  that  such  forms  will  not 
mar,  to  any  great  extent,  thesimiliarity  of  structure  of  the  Drassidae. 

The  Attidae  appear  to  be  very  high  if  not  the  highest.  The 
Drassidae,  I  think,  are  the  lowest.  The  Epeiridae  w^ere  probably 
developed  from  the  Therididae,  the  Therididae  from  the  Agalenidae 
and  these  from  the  Drassidae. 

As  I  have  not  had  access  to  several  important  European  works,  the 
sequence  of  genera  adopted  is  merely  provisional,  and  I  have  not 
felt  at  liberty  to  introduce  changes  in  classification.  Not  all  the 
material  obtained  has  been  described ;  this  is  especially  the  case 
with  certain  young  forms,  which  have  been  left  with  the  hope  of 
getting  the  adult  stage. 

KEY   TO   FAMILIES. 

1.  Lung  slits  four,  or  two  lung  slits  and  two  spira- 
cles just  behind  them,  2 
Lung  slits  two,   the  spiracles  not  just  behind 

them  ;  mandibles  articulated  vertically,  4 

2.  Eyes  eight,                                             '  3 
Eyes  six,  DysderidvE. 

3.  With  extra  spinning  organs,                                 Hypochilid^e. 
Without  extra  spinning  organs,  Mygalid^. 

4.  Eyes  equal  or  suoequal,  in  two  rows,  6 
Eyes  eight,  unequal,  in  three  or  four  rows,  5 

5.  Eyes  in  three  or  four  rows  ;  if  three  rows,  two 
middle  of  first  row  largest,  second  row  smallest ; 
if  four  rows,    first    row    largest,     third    row 

smallest,  Attid.e. 

Eyes  in  three  or  four  rows,  first  row^  of  four  or 

two  small  eyes,  second  or  third  row   of  large 

eyes,  Lycosid.e. 


14 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[1892. 


7 
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Thomisidje. 

Drassid^. 

Agalenid^. 


EPEIRIDiE. 

Theridid^e. 


6.  Tarsi  with  two  claws,  no  web, 
Tarsi  with  three  claws,  usually  a  web, 

7.  Second  pair  of  legs  as  long  or  longer  than  the 
fourth,  all  eyes  djurnal, 

Second  pair  of  legs  not  ko  long  as  fourth,  only 
anterior  M.  E.  diurnal, 

8.  Hind  spinnerets  longer  than  others  and  of  two 
joints^ ;  or  else  extra  spinning  organs  and  an- 
terior eyes  equal  and  the  front  S.  E.  colorless. 
Hind  spinnerets  of  but  one  joint ;  when  extra 
spinning  organs  are  present  then  front  S.  E.  are 
smaller  than  front  M.  E.  and  dark  in  color, 

9.  Inner  angle  of  raaxilhe  rounded,  else  with  ex- 
tra spinning  organs,  with  an  orb  web, 
Inner  angle  of  maxillae  not  rounded,  with  an 
irregular  web, 

DRASSID^. 

Mioaria  longipes  Em. 

Rare.     Heustis  St.  and  Fall  Creek,  Aug. 

Mioaria  formiooides,  nov.  sp.    Plate  I,  fig.  51. 
Total  length,  9 

Length  of  cephalo thorax  2*  m m. 
Length  of  abdomen  2*9  mm. 
Length  of  sternum  l*05mm. 

Length  of  femur  I  1*2  mm. 

Length  of  femur  IV        1*7  mm. 

Cephalothorax  dark  yellow-brown,  with  a  large  V-shaped  mark  at 
end  of  cephalic  portion  ;  behind  this  the  thoracic  part  is  veined 
with  golden  metallic  scales.  Cephalic  part  darker,  near  eyes  cov- 
ered with  iridescent  scales;  hair  brownish.  Mandibles  yellow- 
red-brown,  lighter  at  apex ;  basal  joints  of  palpi  similar,  distal 
joints  light  yellow  ;  mouth  parts  and  sternum  red-brown  with  scat- 
tered long  white  hairs.  Coxae  light  yellow-brown,  hind  ones  lightest ; 
trochanter  similar  but  with  a  dark  stripe  before  and  behind. 
Femora  I  and  II  yellow-brown,  darkest  at  base;  other  joints  light 
yellow  with  scattered  white  hairs  and  many  brown  scale-like  spines. 
Coxje  III  and  IV  with  a  patch  of  white  scales  above  ;  femora  red- 
brown,  other  joints  lighter.  Femur  III  with  three  stripes  of  white 
scales  one  above,  one  in  front,  and  one  behind  ;  femur  IV  with  one 
white  stripe  above ;  patella  and  tibia  III  and  IV  with  a  white  stripe 
of  scales  above.  Abdomen  dark,  covered  with  iridescent  scales 
above  and  below ;  near  base  a  broadly  interrupted  band  of  white, 

*Tliis  point  is  difficult  to  see  in  Cybceus. 


breadth 
breadth 
breadth 
tibia  I 
tibia  IV 


4*9mm. 

1*  mm. 
l*5mm. 
•7mm. 
1*  mm. 
l*3mm. 
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behind  this  the  scales  are  somewhat  golden  or  dark  brown  accord- 
ing to  the  light.  Near  the  middle  of  the  abdomen  there  is  on  each 
side  a  patch  of  white,  behind  this  the  scales  are  dark-brown  or 
golden  according  to  the  light.  The  apical  third  of  abdomen  is 
black  or  nearly  colorless  according  to  the  light.  Sides  are  golden 
or  brown,  with  a  white  oblique  band  at  constriction  of  abdomen. 
Venter  with  bright  colored  scales,  in  certain  light  the  basal  ones  are 
red  dish -purple,  the  apical  ones  golden.  Hairs  long,  dark,  scattered. 
Epigynum  reddish,  spinnerets  dark  red-brown.  Cephalothorax 
highest  in  middle;  sternum  sharp-pointed  behind,  rounded  in  front, 
widest  at  second  coxae.  Abdomen  with  a  deep  transverse  furrow 
somewhat  in  front  of  middle,  and  which  doesnot  intersect  the  upper 
side  margin  ;  a  slight  constriction  in  the  sides  at  the  same  points  ; 
epigynum  as  figured. 

Rare.     14th  Sept.     Fall  Creek  on  Solidago  with  reddish  ants  of 
same  size,  which  it  greatly  resembles. 

Thargalia  agilis,  nov.  8p.     Plato  I,  fig.  52  and  52a. 

Total  length  9  9-4mm. 

Length  of  cephalothorax  3'6mm.  breadth  2'5mm. 

Length  of  abdomen  6*  mm.  breadth  3*6mm. 

Length  of  sternum  l'9mm.  breadth  l'3mm. 

Length  of  femur  I  2'7mm.  tibia  I  2*  mm. 

Length  of  femur  IV         3*  mm.  tibia  IV  2-7mm. 

Cephalothorax  jet  black  with  a  few  white  plumose  hairs;  mandi- 
bles dark  reddish-brown  ;  sternum  brownish-black ;  labium  and 
maxillae  reddish-brown,  whitish  at  tips;  palpi  reddish-brown;  all 
coxae  reddish-brown  ;  all  femora  darker  brown ;  other  joints  of  first 
and  second  pairs  of  legs  light  yellow-brown ;  other  joints  of  hind 
two  pairs  as  dark  as  the  femora,  except  the  tarsi  which  are  lighter. 
Abdomen  black,  shining,  with  scattered  whitish  plumose  hairs,  more 
reddish  beneath  with  hairs  more  numerous  and  less  plumose ;  spin- 
nerets dark.  Cephalothorax  not  much  higher  in  middle  than  in 
front;  rounded  in  front  and  behind ;  upper  row  of  eyes  procurved  ; 
lower  row  nearly  straight ;  M.  E.  of  upper  row  nearer  S.  E.  than 
each  other ;  same  with  lower  M.  E. ;  quadrangle  of  ^L  E.  higher 
than  broad  ;  maxillae  convex  ;  labium  J  length  of  maxillae  ;  epigy- 
num as  figured ;  no  spine  on  front  side  of  fourth  hind  patellae. 

Not  uncommon.     Six  Mile  Creek. 

Thargftlia  perpleza,  nov.  sp.     Plate  I,  figs.  53,  53a,  and  53b. 

Total  length  9  8*  mm. 

Length  of  cephalothorax  3'3mm.  breadth      2-3mm. 
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Length  of  abdomen 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 


4'6mm. 
l'8mm. 
2*1  mm- 
3*  mm. 


breadth  2-9mm. 

breadth  l*2mm. 

tibia  I  I'Smm. 

tibia  IV  2*4mm. 


Cephalothorax  uniform  reddish-brown  with  a  few  scattered  white 
plumose  hairs ;  mandibles  more  reddish  ;  mouth  parts  light  reddish- 
brown,  whitish  at  tips,  sternum  similar  to  mandibles  ;  coxae  yellow- 
brown,  first  pair  darkest ;  palpi  brown  at  base,  yellowish  towards 
apex ;  all  femora  red-brown,  those  of  III  and  IV  with  some  whitish 
hairs;  other  joints  of  I  and  II  light;  the  tibia  a  little  greenish, 
tarsus  a  little  brownish  ;  tibiae  and  patellae  III  and  IV  similar  to 
femora,  tibia  a  little  lighter  at  extreme  tip ;  metatarsus  darker ; 
tarsus  lighter.  Abdomen  red-brown,  with  many  plumose  hairs, 
usually  black,  but  two  spots  and  a  band  at  base  white,  also  some 
white  scattered  over  middle  of  dorsum,  and  an  apical  band  white ; 
venter  red-brown  with  black  hairs  not  plumose ;  spinnerets  red- 
brown  ;  epigynum  reddish.  Upper  row  of  eyes  procurved,  equal  in 
size  and  at  equal  distances  ;  lower  row  almost  straight,  shorter  than 
upper,  M.  E.  nearer  S.  E.  than  to  each  other ;  the  four  M.  E.  make 
a  quadrangle  wider  behind  than  in  front  and  much  higher  than 
wide.  Hind  legs  very  long.  Male  similar  in  color,  much  smaller, 
6mm.  long  ;  the  abdomen  narrower  than  the  cephalothorax  ;  epigy- 
num and  palpal  organ  as  figured. 

Uncommon. 

Thargalia  fallaz,  nov.  sp.    Plate  I,  fig.  54. 

Totai  length 

Length  oi  cephalothorax  3*  mm. 

Length  of  abdomen 

Length  of  sternum 

length  of  fumur  I 

Length  of  femur  IV 

Color  of  cephalothorax  a  uniform  dark  red-brown,  with  a  few 
plumose  yellowish  hairs;  mandibles  and  palpi  same  color;  mouth- 
parts  red-brown,  the  tips  whitish ;  sternum  black  with  yellow- 
brown  hairs ;  coxae  redbrown,  first  pair  darkest ;  femora  nearly 
black  with  black  hairs ;  other  joints  of  I  and  II  reddish-yellow ; 
other  joints  of  III  and  IV  red-brown.  Abdomen  above  nearly 
black  at  base,  growing  more  red  beyond  till  near  apex  it  is  quite 
bright  red,  with  some  yellow  plumose  hairs ;  sides   black ;  venter 


^ 

7'2mm. 

3*  mm. 

breadth 

2-3mm. 

4*  mm. 

breadth 

2'  mm. 

l-2mm. 

breadth 

1*  mm. 

2*  mm. 

tibia  I 

I'Smm. 

3*  mm. 

tibia  IV 

2'7mm. 
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red-brown  with  black  hairs  ;  spinnerets  red-brown.     Eyes  as  in    T, 
perplexa;  venter  with  a  large  median  quadrangular  sunken   space, 
^  palpi  as  figured. 
Two  specimens  in  field  below  University. 

Thargalia  bivittata  Em. 

Frequent  in  Six  Mile  Creek  often  among  ants  which  it  resembles, 
Sept. 

Thargalia  erooata  Hentz. 

Rare,  one  specimen,  in  field  near  the  University  barn. 

Protthesima  mfula,  nov.  sp.     Plate  I,  fig.  55  and  55a. 

Total  length                              9  5-9mm. 

Length  of  cephalo thorax  2*45mra.  breadth       l*7mra. 

Length  of  abdomen  8*5  mm.  breadth       2*  mm. 

A  larger  9  total  length  7*     mm.  length  of  cephalo.  2*5mm. 

Cephalothorax  nearly  uniform  reddish,  the  marginal  seam 
blackish ;  mandibles  similar,  sternum  more  yellow  in  center  and 
red-brown  on  sides  ;  lip  red  ;  maxillae  yellowish  ;  legs  red-brownish 
yellow ;  epigynum  red ;  under  spinnerets  light,  upper  ones  nearly 
black,  abdomen  above  and  below  blue-black  or  blackish ;  venter 
with  two  narrow  converging  white  lines.  Upper  row  of  eyes 
scarcely  longer  than  lower  and  a  little  procurved  ;  the  upper  M.  E. 
large  and  oblique ;  a  little  black  around  the  lower  M.  E.  Head 
much  narrowed  ;  body  and  legs  covered  with  black  hairs ;  lower 
spinnerets  the  longest. 

The  cocoon  of  this  species  is  attached  to  the  under  side  of  stones ; 
it  consists  of  two  circular  sheets  of  silk  between  which  are  placed 
the  eggb.  The  outer  sheet  is  often  covered  with  dirt  or  mud  so  as 
to  resemble  the  stone. 

Frequent.    Sept.,  Oct.,  Fall  Creek,  South  Hill,  Heustis  St. 

Protthesima  frigida,  nov.  sp.    Plate  I,  fig.  56,  56a. 

Total  length  9  4* 6 mm. 

Length  oi  cephalothorax     l'9mm.  breadth       l*3mm. 

Len^h  of  abdomen  2'7mm.  breadth       l*5mm. 

Male  about  the  same  size.  Cephalothorax  brownish-yellow; 
seam  black  ;  mandibles  similar  ;  a  little  black  around  eyes  ;  a  small 
V-shaped  blackish  mark  just  in  front  of  dorsal  groove  ;  basal  joints 
of  legs  and  palpi  very  light,  nearly  white ;  distal  joints  redder ; 
sternum  yellowish,  darker  on  sides ;  epigynum  reddish,  surrounded 
by  black ;  lower  spinnerets  lighter  than  upper  ;  abdomen  above  and 
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below  blackish  ;  ventral  lines   nearly  parallel ;  body  covered  with, 
black  hairs.     Epigynum  and  palpal  organs  as  figured ;  eyes  as  in  P. 
rufula ;  cephalothorax  widest  behind   the  middle,  head  much   nar- 
rowed. 
Several  specimens,  under  a  stone  near  Fall  Creek,  Feb. 

ProBthesima  immaoulata,  nov.  sp.    Plate  I,  fig.  5S  and  5Sa. 

Total  length  $  61  mm. 

Length  of  cephalothorax     2'8mm.  breadth       2'8mm. 

Length  of  abdomen  3*8mm.  breadth       2'2mm. 

Cephalothorax  and  mandibles  brownish-yellow ;  legs  and  palpi 
paler  ;  sternum  yellow,  darker  on  edges ;  epigynum  reddish  sur- 
rounded by  gray ;  lower  spinnerets  longer  and  lighter  colored  than 
upper  ones ;  abdomen  above  and  below  dark  gray ;  ventral  lines 
wanting;  body  and  legs  with  blackish  hairs ;  a  few  white  hairs  on 
abdomen.  Upper  side  of  coxae  with  many  bristles  ;  eyes  as  usual  ; 
a  little  black  in  lower  row  ;  epigynum  as  figured. 

Rare.    Sept.,  Fall  Creek. 

ProBthesima  blanda,  nov.  sp.    Plate  I,  fig.  57  and  57a  . 

Total  length  $  7'  mm. 

Length  of  cephalothorax         3mm.  breadth       2*1  mm. 

Length  of  abdomen  4mm.  breadth       2*  mm. 

Cephalothorax  brownish -yellow ;  mandibles  darker  ;  sternum 
red  brownish-yellow  ;  lip  very  dark  and  maxillae  lighter  ;  legs  and 
palpi  pale  yellowish,  brighter  toward  the  tips;  abdomen  white  above 
and  below ;  spinnerets  similar ;  lung  plates  yello>v ;  two  ventral 
lines  grayish  ;  a  yellowish  spot  at  base  of  dorsum  ;  base  of  abdomen 
densely  clothed  with  stiff  bristles ;  body  and  legs  with  black  hairs ; 
upper  row  of  eyes  straight,  no  longer  than  lower ;  palpal  organ  as 
figured. 

One  specimen. 

ProBtheBima  atra  Hentz. 

A  few  specimens  which  probably  belong  to  this  species,  from  Fall 
Creek. 

ProBthesima  deproBsa  Em,, 

Not  uncommon.     Fall  Creek,  Six  Mile  Creek,  Oct. 

ProBthesima  eccleBiastioa  Ilentz. 

Frequent ;  often  under  bark  in  \nnter. 
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Prosthesima  minima,  nov.  sp.    Plate  IV,  fig.  69. 

Length  5  2'8min. 

Cephalothorax  dull  yellowish-brown  ;  legs  pale,  a  little  tinge  of 
greenish  and  brownish ;  eyes  with  black  rings ;  sternum  nearly 
white,  a  little  brownish,  edge  with  stiff  black  hairs.  Abdomen 
above  and  below  pure  white,  with  black  hairs  which  arise  from 
pinkish  dots;  epigynum  reddish ;  spinnerets  white,  and  projecting 
beyond  end  of  abdomen.  Cephalothorax  widest  behind  the  middle, 
narrow  in  front ;  abdomen  truncate  at  base,  rounded  behind  ; 
epigynum  small  as  seen  in  figure. 

One  specimen  under  a  stone  in  Six  Mile  Creek,  March  19. 

Poeoilochroa  montana  Em. 

One  specimen,  24  March.     Buttermilk  Creek. 

The  cephalothorax  nearly  black  as  are  the  femora  of  the  legs ; 
the  rest  of  the  legs  a  much  lighter  brown.  Received  from  Mr.  Mac- 
Gillivray. 

Poeoilochroa  bilineata  Hentz. 

Uncommon  ;  under  stones  in  Fall  Creek. 

Gnaphosa  bmmalis  Thor. 
Not  common. 

Onaphosa  oontpersa  Thor. 
Common  under  stones. 

Onaphosa  humilit,  nov.  sp.    Plate  I,  fig.  59.  • 

Total  length  9  13'  mm. 

Length  of  cephalothorax  5'2mm.  breadth  3*9mm. 

Length  of  abdomen  7*8mm.  breadth  4*7mm. 

length  of  sternum  2"6mm.  breadth  2*1  mm. 

Cephalothorax  reddish  brown  with  long  black  hair  and  short 
pubescence ;  mandibles  darker ;  sternum  lighter ;  legs  like  sternum; 
abdomen  colored  as  usual.  Cephalothorax  longer  than  tibia  and 
patella  IV  ;  two  spines  at  apex  of  tibiae  I  and  II  on  under  side,  one 
or  two  on  tibia  II  near  the  middle  ;  epigynum  as  figured. 

This  may  be  the  G.  scudderi  Thor.  which  Emerton  considers 
identical  with  G.  hrumalia  Thor.  I  think  my  specimens  are  dis- 
tinct from  this  latter  species.     Infrequent. 

Drassus  saooatus  Em. 

Frequent  under  stones.  South  Hill,  Six  Mile  Creek,  Sept., 
Oct. 
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DrasBUS  humilis,  nov.  sp.     Plate  I,  figs.  60  and  60a. 

Total  length  9  8-9mm. 

Length  01  cephalo thorax      3*9mm.  breadth       2'7mm. 

Length  of  abdomen  5*  mm.  breadth       2*5mm. 

Cephalothorax  and  mandibles  brownish  yellow ;  seam  black ; 
a  little  black  around  the  eyes  ;  sternum  brownish-yellow  in  center, 
darker  on  sides  ;  lip  darker;  maxillae  yellow-brown;  epigynum  red- 
dish surrounded  by  yellow;  venter  light  grayish  with  black  hairs; 
spinnerets  yellowish  ;  legs  pale  yellowish ;  dorsum  dark  gray  with 
several  lighter  chevrons  and  two  spots  near  base,  these  are  most  dis- 
tinct when  wet;  dorsum  with  black  hairs;  epigynum  as  figured; 
upper  row  of  eyes  procurved  and  longer  than  lower  row  which  is 
straight;  abdomen  very  low  and  flat,  broadest  at  middle,  pointed 
behind  ;  legs  moderately  long  and  slender. 

Frequent  under  stones.     South  Hill.     Aug. 

Clubiona  obesa  Hentz.    Plate  I,  fig.  61 . 

Length  9  9mm. 

Length  of  cephalothorax         3mm.  breadth         2mm. 

Cephalothorax  pale  yellowish  ;  mandibles  darker  yellow-brown  ; 
legs  white ;  sternum  pale,  with  four  dark  spots  on  the  sides,  one  at 
the  base  of  each  of  the  four  hind  coxae;  abdomen  pale  pinkish, 
darkest  above  and  with  a  darker  median  stripe  which  reaches  to 
the  middle  of  the  abdomen  ;  spinnerets  white ;  epigynum  as  figured. 

One  specimen. 

Clubiona  tibialis  Em.*   Plate  I,  fig.  62. 

Large  9 ,  total  length  7*7mm. 

Length  of  cephalothorax      3"2mm.  breadth  2*lmm. 

Length  orabdomen  4*5mm.  breadth  2.1mm. 

Small  9  is  6*1  mm.  long;  cephalothorax  3mm.  long. 

Very  similar  to  what  I  have  called  the  female  of  C.  crassipalpu 
Em.  The  cephalothorax  yellow-brown,  black  in  eye-region  and  on 
clypeus ;  mandibles  and  mouth-parts  black ;  sternum  yellowish, 
with  reddish  spots  on  sides ;  legs  like  sternum ;  venter  similar ;  dor- 
sum of  abdomen  more  red-brown,  lighter  at  base.  Epigynum  very 
broad  as  in  figure ;  clypeus  very  low ;  mandibles  very  much  pro- 
jecting in  front  of  cephalothorax ;  eye-region  broad  and  low;  body 
with  white  hairs ;  legs  with  both  white  and  black  hairs. 

Two  specimens  from  Inlet  Marsh,  Aug.  The  cocoon  consists  of 
two  sheets  of  silk  connecting  the  edges  of  a  blade  of  a  large  grass. 
The  eggs  are  placed  in  an  inner  case  between  the  two  sheets  of  silk. 

The  mother  watches  the  cocoon. 
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Clubiona  erasaipalpit  Keys.    Plate  I,  fig.  63. 

One  specimen  which  I  have  thought  may  be  the  female  of  this 
species. 

Clubiona  eanadensia  Em. 

Common,  often  under  bark. 

Clubiona  pygmea,  nov.  sp.    Plate  I,  fig.  64. 

Total  length  ?  3-2mm. 

Length  of  cephalothorax      l'4mm.  breadth       1*  mm. 

Length  of  abdomen  l'8mm.  breadth       l*2mm. 

Similar  in  appearance  to  C  rubra  Keys.  Head  a  little  darker 
than  in  that  species;  eye-rows  not  so  long  and  eyes  a  little  smaller; 
dorsum  of  abdomen  with  same  spear-shaped  mark  and  beyond  this 
reddish;  rest  white;  legs  and  sternum  and  venter  paler  whitish, 
sternum  dark-edged;  spinnerets  darker  than  venter;  abdomen  a 
little  narrower  than  C.  rubra;  epigynum  quite  different  from  that 
species  as  seen  in  figure ;  black  bristles  at  base  of  abdomen  not  so 
prominent  as  in  C.  rubra. 

One  specimen  under  bark.     Nov.,  Fall  Creek. 

Clubiona  rubra  Keys. 

One  specimen.  Fall  Creek.     Febr. 

Clubiona  abbotti  Koch.     Plate  I,  figs.  65  and  65a. 

This  species  is  very  close  to  C  rubra,  Keys.  The  epigynum  is 
about  the  same  shape,  the  cavities  are  quite  distinct,  more  so  than 
in  my  specimen  of  C.  rubra ;  the  ^  palpi  are  ^so  similar  to  that 
species.  The  coloring  is  the  same,  except  the  cephalothorax  is  a 
little  darker  and  the  mandibles  sometimes  nearly  black ;  abdomen 
in  one  specimen  wholly  gray,  but  usually  with  the  red  basal  stripe 
and  the  red  tip  to  abdomen.  The  smallest  ^  is  4  mm.  long;  the 
smallest  9  is  almost  5  mm. ;  others  are  larger.  The  femur  of  the 
^  palpus  has  two  spines  near  the  tip  as  seen  in  figure. 

Frequent.     Fall  Creek,  Inlet  Marsh. 

Clubiona  lenta,  no  v.  sp.     Plate  I,  fig.  66. 

Total  length  9  4*  mm. 

Length  of  cephalothorax      l'3mm.  breadth       9"5mm. 

Length  of  abdomen  2*7mm.  breadth       l'5mm. 

Cephalothorax  brownish-yellow,  darkest  in  frout;  mandibles 
similar  but  darker;  legs  and  palpi  whitish-yellow;  sternum  and 
maxillse  similar,  former  with  red-brown  edges  and  joints;  lip 
darker ;  abdomen  brownish-drab  with  a  very  faint  trace  of  a  redder 
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median  basal  stripe  on  dorsum ;  color  made  up  of  darker  and 
lighter  spots;  spinnerets  yellow;  epigynum  reddish,  two  distinct 
cavities  close  together;  eyes  occupying  almost  the  whole  of  the 
front  of  the  cephalothorax ;  legs  with  black  spines  and  fine  black 
hairs ;  abdomen  with  white  hairs ;  bristles  at  base  of  abdomen  not 
prominent. 

One  specimen,  Fall  Creek,  Sept. 

Clubiona  amerioana  Em. 

This  is  the  C.  ornata  Em.  1890,  which  is  preoccupied  by  Tborell 
in  1875. 

Common,  often  under  bark  in  cases. 

Clubiona  ezoepta  Koch. 

Frequent,  Primrose  Cliffs,  Beebe  Island. 

Traohelas  tranquilla  Hentz  {ruder  Keys). 
Clubiona  tranquilla  Hentz. 
Not  uncommon,  Cascadilla  Creek,  Six  Mile  Creek. 

Anyphaena  inoerta  Keys. 

Uncommon,  Indian  Spring,  Buttermilk  Creek,  Fall  Creek,  Nov., 
Feb.,  March. 

Anyphaena  saltabunda  Hentz. 

Uncommon,  Six  Mile  Creek,  Enfield  Creek,  Sept. 

Phrnrolithns  minntns,  nov.  sp.    Plate  I,  figs.  67,  67a  and  67b. 

Total  length  9  21   mm. 

Length  of  cephalothorax      'Q.^mm.  breadth       'OSmm. 

Length  of  abdomen  l*25mm.  breadth       '7  mm. 

Cephalothorax  bright  yellow  with  a  black  stripe  each  side,  which 
meet  behind,  and  in  front  through  the  eye-region  ;  extreme  margin 
also  black ;  abdomen  yellowish  white  with  black  chevrons;  sternum 
and  venter  yellowish  white;  legs  yellowish,  the  first  tibia  and 
patella  black  ;  epigynum  reddish  ;  cephalothorax  as  broad  as  long, 
very  low;  abdomen  long;  the  two  cavities  of  the  epigynum  are 
close  together  at  base  and  diverge,  so  that  they  are  much,  separated 
behind,  while  in  P.  pugnatiis  they  are  closer  together  at  the 
caudal  part  than  at  cephalic. 

Occasional.     Fall  Creek,  Buttermilk  Creek,  Sept. 

Phrirolithns  pngnatua  Em. 

Frequent  under  stones.     Fall  Creek. 
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Pkmrolithua  palustrit,  nov.  sp.    Plate  I,  fig.  70. 

Total  length  9  2*5-2-8mm. 

Cepbalotborax  yellowish,  with  dark  stripe  each  side  connected 
behind ;  margin  black  ;  eyes  on  black  ;  sternum  and  legs  similar  to 
cepbalthorax,  first  tibia  and  patella  a  little  darker ;  abdomen  with 
blackish  gray  markings,  spots  on  base  of  dorsum  sometimes  run 
together,  and  behind  these,  chevrons  interrupted  or  sub-interrupted 
on  sides ;  venter  with  a  few  dark  spots  near  spinnerets  and  two  in 
front  of  these;  epigynum  reddish,  as  figured ;  eephalthorax  broad. 

Two  specimens,  Indian  Spring. 

PhrurolithuB  alarius  Hentz. 
Frequent  under  stones. 

AgroBoa  pratensis  Em. 

Common  in  autumn  and  winter  under  leaves. 

AgTOBoa  omata,  nov.  sp.     Plate  I,  figs.  68  and  68a. 

Total  length  9  4-6mm. 

Length  of  eephalothorax      2*  mm.  breadth       I'Tnim. 

Length  of  abdomen  2*6mra.  breadth       l'4mm. 

Cephalothorax  light  yellowish,  with  faint  blackish  lines  radiating 
from  the  dorsal  groove,  hem  black ;  mandibles,  palpi,  mouth-parts, 
sternum  and  legs,  all  light  yellowish,  the  sternum  a  little  brownish 
on  sides.  Abdomen  light  yellow-brown,  on  hinder  part  of  dorsum 
two  rows  of  short  transverse  brown  spots,  sides  with  some  brown 
spots  and  short  stripes ;  venter  immaculate;  epigynum  reddish; 
spinnerets  light;  eyes  surrounded  by  black;  a  faint  light-brown 
median  stripe  on  basal  part  of  dorsum. 

Eare.    Buttermilk  Creek. 

AQALENIDiB. 
AgaleninsB. 

^bauB  giganteua,  nov.  sp.     Plate  I,  fig.  71.    Plate  Y,  fig.  71. 

Total  length  9  ll-5mm. 

Length  oi  cephalothorax         5mm.  breadth       3*4mm. 

Lenth  of  abdomen  7mm.  breadth       4-9mm. 

Cephalothorax  dark  red-brown,  shining;  mandibles  similar;  legs 
and  palpi  a  little  lighter ;  under  side  of  coxse  yellow-brown  ;  ster- 
num yellow-brown  in  center,  darker  and  reddish-brown  on  sides  ; 
mouth-parts  reddish-brown  with  tips  lighter;  venter  gray;  lung- 
plates   lighter;  epigynum   reddish;  spinnerets  yellowish;  dorsum 
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and  sides  dark  grayish-black,  with  a  short,  median,  basal,  light 
stripe,  not  reaching  to  the  middle  of  the  dorsum,  and  each  side  of 
this  tw(»  oblique  light  spots.  Abdomen  covered  with  short  black 
hairs.  Upper  row  of  eyes  nearly  straight,  lower  recurved,  so  that 
the  S.  E.  are  closer  together  than  the  M.  E. ;  mandibles  strongly 
convex  and  projecting  in  front  of  head ;  head  high  and  arched; 
median  groove  short ;  from  it  radiate  several  grooves  to  the  sides^ 
which  at  the  bottom  are  a  little  darker  than  the  surrounding 
space ;  lip  more  than  half  length  of  maxillae,  truncate  at  tip ; 
sternum  broad  in  front,  pointed  behind  between  hind  coxae; 
legs  moderately  long,  with  many  not  very  long,  appressed,  bristly, 
black  hairs,  and  longer  black  spines;  four  pairs  of  spines  on  under 
side  of  tibia  I  and  II ;  three  pairs  on  under  side  of  tibia  III  and 
IV ;  abdomen  large  and  thick ;  widest  a  little  beyond  the  middle  ; 
epigynum  as  figured ;  hinder  spinnerets  not  longer  than  front  ones^ 
and  furnished  with  tubules  only  at  the  tip. 
One  specimen. 

CfiBlotes  medioinalis  Hentz. 
Not  common. 

CoBlotea  fidelis,  nov.  sp.    Plate  I,  fig.  72.    Plate  V,  fig.  72. 

Total  length  9  lO'Omm. 

Length  of  cephalothorax  4'9mm.  breadth      3'2mm. 

Length  of  abdomen  6*  mm.  breadth       3*9mm. 

Total  length  ^  8*  mm. 

Very  similar  to  C,  lamellosua  Keys. 

Cephalothorax  yellow-brown  with  radiating  lines  ;  head  darker ; 
mandibles  red-brown  ;  mouth-parts  red-brown,  sometimes  lighter  at 
tips;  sternum,  legs  and  palpi  yellow;  sternum  with  dark  edges; 
legs  with  indistinct  dark  rings  on  femora;  abdomen  nearly  white, 
with  many  dark  spots  and  lines  most  numerous  on  dorsum,  not  so 
numerous,  however,  as  in  C.  longitarsna  and  C.  altil Is ;  mandibles 
not  so  much  projecting  as  in  those  species;  epigynum  and  palpal 
organs  as  figured.  Many  specimens,  all  very  constant  in  shape  of 
the  epigynum,  which  is  quite  different  from  C.  lamellosiis. 

Common  in  woods. 

CfiBlotes  longitarsua  Em.     Plate  IV,  fig.  73. 

The  ^  agrees  with  Emerton's  description  and  figures.  What  I 
take  to  be  5  is  different  from  his  $  . 

Not  uncommon  under  leaves  in  autumn  and  winter. 
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Total  length  9  8'  mm. 

Length  01  cephalothorax      3*85mm.  breadth      2*lmm. 

Length  of  abdomen  4*2  mm.  breadth       2*5mm. 

The  coloring  is  similar  to  the  ^  ;  the  epigynum  as  figured. 

CfiBlotet  altilia,  nov.  sp.    Plate  I,  fig.  74.    Plate  IV,  fig.  74a. 

Total  length  9  13-2mm. 

Length  of  cephalothorax      6*  mm.  breadth       8'5mm. 

Length  of  abdomen  7*2mm.  breadth       4'9mm. 

Cephalothorax  yellow-brown ;  head  darker  reddish-brown ; 
mandibles  similar ;  cephalothorax  with  a  few  radiating  darker 
stripes ;  mouth-parts  red-brown,  light  at  tips ;  sternum  yellow- 
brown,  darker  on  edges  ;  under  side  of  coxae  and  femora  light  yel- 
low-brown, rest  of  legs  and  palpi  brighter  yellow-brown,  distal 
joints  darkest ;  epigynum  reddish ;  spinnerets  yelloAvish ;  abdomen 
light  gray,  thickly  covered  above  and  on  the  sides  with  dark  spots, 
and  a  few  scattered  spots  on  venter;  on  median  line  of  dorsum  the 
dark  so  arranged  as  to  leave  several  white  chevrons  ;  abdomen  with 
short  black  hair;  differs  from  C.  montanus  in  shape  of  epigynum. 

Frequent  in  autumn  and  winter  under  leaves. 

CfiBlotes  lineatus,  nov.  sp. 

Total  length  $  juv.  8'5mm. 

Length  of  cephalothorax      3*8mm.  breadth       2*  mm. 

Length  of  abdomen  4'8mm.  breadth       2*8mm. 

One  specimen  of  this  curious  species  which  is  a  young  male  in 
the  next  to  last  moult.  Cephalothorax  yellow,  with  white  stripe  on 
each  side,  and  extreme  margin  black ;  the  radiating  bands  on 
cephalothorax  as  usual ;  the  front  row  of  eyes  and  S.  E.  of  second 
row  on  a  black  band ;  each  upper  M.  E.  surrounded  by  a  black 
ring ;  cephalothorax  covered  with  scattered  fine  black  hairs ;  on  the 
head  are  five  lines  of  black  bristles ;  two  on  each  side,  one  arising 
from  the  upper  S.  E.  and  one  from  the  upper  M.  E.,  these  run 
caudad  and  soon  disappear ;  another  arising  between  the  lower 
M.  E.  and  passing  above  between  the  upper  M.  E.  and  then  runs 
caudad  to  the  dorsal  groove,  this  is  very  distinct ;  mandibles  dark 
yellow-brown  ;  mouth-parts  and  sternum  yellowish,  latter  darker  on 
edges,  both  with  long  black  hairs ;  legs  yellowish,  with  darker  rings 
on  femora ;  legs  with  long  black  hairs,  sometimes  becoming  bristles ; 
the  arrangement  of  these  is  very  peculiar.  A  linear  space  on  under 
side  of  coxre  is  barren  of  hairs  ;  two  linear  spaces  on  upper  side  of 
femora  and  patellae  are  also  bare ;  between  them  the  hairs  are  long 
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and  bristly ;  on  hinder  side  of  femora  another  barren  stripe ;  near  tip 
of  femora  are  some  short  dark  lines  not  of  hairs,  in  one  of  them  is  a 
very  large  and  long  spine;  the  joints  beyond  show  less  trace  of  lines 
and  are  densely  covered  with  long  black  hairs  which  give  the  ap- 
pearance of  being  very  black  in  color ;  abdomen  whitish  with 
scattered  dark  spots,  very  indistinct  on  venter  ;  head  long  and  nar- 
row and  very  distinct  from  the  cephalothorax. 
One  specimen,  Summit  Marsh,  Aug. 

CfiBlotua  gnavuB,  nov.  sp. 

Total  length  9  6*9mm. 

Length  of  cephalothorax        3mm.  breadth      2*  mm. 

Length  of  abdomen,  4mm.  breadth       2*2mm. 

Cephalothorax  brownish-yellow  with  a  black  marginal  seam ; 
mandibles  similar ;  legs  same  but  lighter  ;  sternum  darker ;  abdo- 
men almost  wholly  covered  with  black,  leaving  only  numerous  small 
white  spots ;  spinnerets  yellow-brown ;  epigynum  reddish ;  sur- 
rounded by  black  ;  lung  plates  white:  epigynum  with  a  simple  oval 
opening  behind. 

This  may  be  what  Emerton   has   called  the  9  of   C.  longitarsxis. 

One  specimen. 

Tegenaria  derhami  Scop. 
Frequent  in  house:?. 

Cicurina  oomplicata  Em. 
One  specimen,  female. 

Cionrina  arcuata  Keys. 

Common  under  leaves  in  autumn  and  winter. 
Cionrina  pallida  Ke^'s. 

Not  uncommon  under  leaves  in  winter. 

Six  Mile  Creek,  Fall  Creek. 

Cionrina  oreber,  nov.  8p.     Plate  I,  figs.  76,  76a,  and  76b. 

Total  length  9  and  $  8-3mm.    * 

Length  of  cephalothorax  1.4mni.  breadth        1*  mm. 

Length  of  abdomen,  r9mm.  breadth        l'2mm. 

Size  varies,  some  larger  and  some  smaller.  Cephalothorax  pale 
yellow-brown,  scarcely  darker  on  head  ;  eyes  surrounded  by  a  little 
black  ;  mandibles  a  little  darker  yellow-brown ;  legs  and  palpi 
light  yellow-brown,  distal  joints  brightest ;  sternum  yellowish  ;  mouth- 
parts  darker;  venter  whitish  with  faint  traces  of  darker  spots;  spin- 
nerets white,  surrounded  at  base  by  blackish ;  epigynum  red  and 
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very  prominent ;  abdomen  grayish- white  with  a  more  or  less  dis- 
tinct medium  dark  stripe  on  basal  part  of  dorsum,  not  reaching  to 
the  middle  of  abdomen ;  behind  this  several  pairs  of  dark  spots 
sometimes  indistinct  or  wanting ;  abdomen  covered  with  white 
hairs ;  legs  with  both  white  and  black  hairs  and  red-brown  spines ; 
sternum  with  black  hairs. 

Abundant  under  leaves  in  autumn  and  winter. 

Ciourina  plaoida,  nov.  sp.    Plate  I,  fig.  77. 

Total  length  9  5mm. 

Very  similar  to  C.  creber ;  color  and  markings  the  same  ;  some- 
times the  abdomen  has  a  spot  each  side  of  the  basal  stripe.  Differs 
from  C  creber  chiefly  in  size  and  in  the  shape  of  the  epigynum, 
which  is  not  as  prominent  as  in  that  species.  Cephalothorax  some- 
times redder  than  in  that  species. 

Not  uncommon  under  leaves  with  the  other  species.  Coy  Glen, 
Buttermilk  Creek,  Fall  Creek. 

Hahnia  radula  Em. 
One  specimen. 

Hahnia  bfmaoulata  Em. 

Frequent  under  leaves  in  winter. 

Fall  Creek,  Cascadilla  Creek,  Six  Mile  Creek. 

Hahnia  oinerea  Em. 

Uncommon,  under  leaves  as  the  other  species. 
Fall  Creek,  Buttermilk  Creek. 

Agalena  neevia  Bosc. 

Abundant  and  extremely  variable. 

Amaurobinse. 

Diotyna  voluoripes  Keys. 

Frequent  in  grass  all  summer  ;  often  with  young. 

Diotyna  snblata  Hentz. 
D.  muraria  Em. 

Common  in  summer  on  grass. 

Diotyna  longispina  Em. 

Not  uncommon  ;  summer  in  grass. 

Diotyna  minnta  Em. 

Not  uncommon  ;  summer  in  fields. 
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Diotyna  omoiata  Em.  1 

One  specimen,  probably  this  species. 

Diotyna  foxii  Marx.  I    Plate  I,  figs.  78  and  78a. 

Total  length  9  2mm. 

Cephalothorax  pale  yellow-brown  ;  darkest  in  front ;  mandibles 
similar ;  eyes  surrounded  by  black ;  front  M.  E.  very  small ;  legs 
yellowish,  growing  brighter  from  behind  forward  ;  sternum  a  little 
yellow^ish  ;  abdomen  white,  with  a  short  median  spot  on  front  of  dor- 
sum black,  and  behind  this  several  black  bands,  somewhat  in  the 
form  of  chevrons,  fainter  spots  on  the  sides  ;•  spinnerets  more  or 
less  surrounded  by  black. 

Two  specimens,  Oct.,  Fall  Creek. 

Diotyna  volnpis  Keys. 

Abundant  in  grass  in  summer,  under  bark  in  winter. 

Diotyna  frondea  Em. 

One  specimen.  South  Hill. 
Diotyna  maxima,  nov.  sp.    Plate  I.  fig.  79.    Plate  IV,  fig.  79a. 

Total  length  9  4-3mm. 

Length  of  cephalothorax  l*5mm. 

Abdomen  swollen  with  eggs. 

Cephalothorax  almost  black,  shining,  only  a  little  space  behind 
eyes  lighter  and  yellowish ;  mandibles  black  ;  palpi  and  legs  white; 
sternum  and  lip  dark  red-brown,  maxillfe  lighter;  abdomen  light- 
grayish,  with  many  small  irregular,  silvery  spots  on  sides  and  dor- 
sum ;  these  leave  the  appearance  of  net-work  of  gray  ;  in  these  spots 
are  many  small  gray  dots;  along  each  upper  side  several  rusty 
brown  spots,  the  basal  ones  largest,  apical  ones  smallest,  sometimes 
these  are  partially  connected  ;  venter  with  a  median  red-brown 
stripe ;  spinnerets  reddish  ;  epigynum  as  in  figure. 

One  specimen. 

Diotyna  deoorata,  nov.  sp.     Plate  I,  fig.  81.     Plate  IV,  fig.  81. 

Total  length  9  2-5-2-9ram. 

Cephalothorax  dark  red-brown ;  head  and  clypeus  yellowish-red  ; 
mandibles  reddish  to  yellowish-brown;  sternum  yellow;  maxillae 
similar ;  lip  darker ;  legs  white  to  yellowish ;  abdomen  whitish ; 
venter  with  a  few  reddish  spots,  sometimes  in  form  of  a  central 
stripe ;   dorsum  on  each    side  with  a   red-brown  or   nearly  black 

*This  is  Prodalia  foxii  Marx.     Proc.  Ent.  Soc.  Wash.,  1891. 
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Stripe,  sometimes  partially  divided  into  spots ;  these  stripes  con- 
nected at  apical  end  by  a  broad  irregular  band  of  same  color ;  some- 
times a  few  small  spots  in  the  enclosed  space.  Prolongations  of  the 
markings  often  extend  down  on  the  sides  of  the  abdomen,  especially 
posteriorly ;  spinnerets  light ;  the  abdomen  is  somewhat  longer  and 
narrower  than  usual ;  abdomen  above  with  many  blackish  hairs. 
Several  specimens.     April  under  bark,  and  in  summer. 

Diotyna  dubia,  nov.  gp.    Plate  I,  fig.  82a. 

Total  length  9  2-7mm. 

Cephalothorax  dark  red-brown,  head  and  clypeus  yellowish-red ; 
mandibles  yellow-brown ;  legs  and  palpi  whitish ;  sternum  and  lip 
yellow-brown  ;  maxillae  lighter;  venter  yellowish  ;  dorsum  grayish, 
covered  with  yellow  spots  leaving  a  gray  network,  little  dots  of 
gray  in  the  yellow  spots;  each  side  of  dorsum  an  indistinct  stripe  of 
rusty  brown,  most  distinct  near  base;  abdomen  elliptical,  well 
rounded. 

One  specimen. 

Amaurobins  silvestris  Em. 
Common  under  stones. 

% 

•  

TitanoBoa  ameiioana  Em. 

Frequent  under  stones,  Fall  Creek,  Enfield  Creek. 

Heophanes  Marx. 

Greneral  structure  of  Dietyna ;  eyes  six  in  two  groups,  three 
each  side ;  calamistrum  and  cribellum  present  in  both  sexes ;  lip 
triangular ;  small  species. 

Heophanes  pallidas  Marx.     Plate  III,  figs.  86,  86a  and  87. 

Length  9  and  $  1*1  mm. 

Cephalothorax  yellow-brown,  with  a  few  blackish  marks;  the 
eyes  on  two  black  patches,  one  each  side ;  mandibles  more  yellow 
than  cephalothorax ;  legs  yellowish,  basal  part  of  hind  pair  more 
white ;  sternum  white,  a  little  tinge  of  yellow ;  lip  mure  yellow ; 
abdomen  nearly  white,  a  little  grayish. 

Structure  very  peculiar;  eyes  six  in  two  groups;  calamistrum 
and  cribellum  distinct  in  both  sexes ;  lip  long  triangular,  a  tooth 
each  side  of  base;  spinnerets  six,  separated  ;  tubules  only  on  adja- 
cent surfaces  of  under  pair ;  palpi  and  epigynum  as  figured  ;  one 
specimen  a  little  smaller  with  a  greenish  abdomen  does  not  seem 
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different.     Found  under  stones  or  leaves  in  holes  in  the  ground 
often  an  inch  from  the  surface. 

Not  uncommon  in  Buttermilk  Creek,  Fall  Creek,  Six  Mile  Creek. 
Two  female  specimens  agree  closely  with  these  typical  specimens, 
except  that  the  sternum  is  extremely  narrow  and  the  lip  broad  at 
tip  as  seen  in  fig.  87.  It  may  be  a  new  species  but  the  epigynum  is 
the  same. 

THBRIDIDJB. 

Theridinse. 

Theridium  tepidariomm  Koch. 

Abundant,  in  houses  and  about  buildings ;  occasionally  found  on 
cliffi  in  gorges. 

Theridiam  rapioola  Em. 

Not  uncommon,  under  stones,  Six  Mile  Creek,  Dec. 

Theridinm  kentnokyense  Keys. 

One  female ;  similar  to  the  male  but  a  little  larger ;  epigynum  as 
on  Plate  V,  fig.  43. 

Theridiam  differens  Em.  . 

Not  uncommon  in  evergreen  trees. 

Theridium  spiralis  Hentz. 

More  common  than  the  preceding ;  in  evergreen  trees  and  else- 
where. 

Theridinm  murarium  Em. 

Not  uncommon,  Six  Mile  Creek ;  evergreen  trees. 
Theridinm  punctis-sparsum  Keys. 

Uncommon,  Fall  and  Cascadilla  Creeks,  Dec,  Feb. 
Theridinm  frondenm  Hentz. 

Very  common  in  summer. 
Mimetns  interfeotor  Hentz. 

Infrequent,  Fall  Creek,  Six  Mile  Creek,  Freeville,  Aug.  Sept. 
Mimetus  epeiroides  Em. 

One  young  specimen  probably  this  species.  Buttermilk  Creek, 
Aug. 

Ero  thoraoioa  Reuse. 

One  specimen,  Inlet  Marsh,  March. 
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Steatoda  borealis  Hentz. 

Common  often  about  buildings. 

Steatoda  marmorata  Hentz. 
Not  uncommon  in  gorges. 

Steatoda  guttata  Reuss. 

Uncommon,  Primrose  Cliff,  Inlet  Marsh  ;  Nov.,  Dec. 
Steatoda  triangulosa  Walck. 

Two  specimens. 

BipcBna  nigra  Em. 
Steatoda  nigra  Em. 

Not  uncommon,  Fall  Creek,  Six  Mile  Creek. 

Argyrodes  trigonum  Hentz. 

Not  uncommon  in  Linyphia  webs  in  gorges. 
Euryopsis  fanebris  Hentz. 

One  specimen  on  campus. 
Pholoomma  hirsnta  Em. 

Not  uncommon,  Buttermilk  and  Fall  Creeks;  during  autumn 
and  winter. 

Erigoninse. 

Ceratinella  fissiceps  Cambr. 

Not  uncommon  in  grass  in  spring  and  summer. 
Ceratinella  similis,  nov.  sp.    Plate  V,  figs.  61,  61a  and  61b. 

Total  length  9  and  ^  l-4mm. 

Male  sometimes  a  little  smaller  than  female.  Cephalothorax 
orange ;  eye  region  black ;  legs  light  yellow-brown  ;  mandibles  and 
sternum  orange ;  abdomen  whitish,  with  a  slight  grayish-yellow 
tinge  ;  epigynum  and  spinnerets  dark  or  black  ;  ^  palpi  with  tarsus 
black;  hard  spot  on  male  dorsum,  orange;  muscular  impressions  of 
female  orange  and  hard,  no  hard  spot  on  dorsum  ;  hard  spot  at 
base  of  venter,  and  a  little  spot  in  front  of  spinnerets  ;  head  of  male 
elevated  and  projecting  cephala  but  not  humped  ;  head  of  female 
normal. 

Frequent,  Six  Mile  Creek,  South  Hill,  Sept.,  Nov.,  Apr. 

CeratineUa  minute  Em.    Plate  II,  fig.  60.    Plate  IV,  fig.  60. 

Not  uncommon,  Fall  Creek,  Aug. 
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Ceratinella  bulbosa  Em.     Plate  V,  fig.  59,  59a. 

The  female  is  about  the  same  size  as  the  male,  it  has  no  hard 
spot  on  dorsum ;  the  abdomen  in  most  of  my  specimens  is  dark 
gray,  much  darker  than  in  C.fissiceps, 

Not  uncommon.  Round  Marshes,  Fall  Creek  near  Varna ;  upper 
part  of  Six  Mile  Creek  ;  Oct.  March,  Apr. 

Ceratinella  pygmea  Ern.    Plate  II,  fig.  57. 

The  female  is  about  the  same  size  and  color  as  the  male  with  a 
hard  spot  on  dorsum. 

One  male  and  one  female,  Fall  Creek  and  Buttermilk  Creek, 
Oct.,  Nov. 

Ceratinella  atriceps  Cambr. 

Rare,  Fall  Creek,  Inlet  Marsh.     Feb.,  March. 

Ceratinella  moesta,  no  v.  sp.    Plate  II,  fig.  58.    Plate  V,  fig.  58. 

Total  length  ^  1*5  mm. 

Length  of  cephalothorax        'Tmm.  breadth       '55mm. 

Length  of  abdomen  'Smm.  breadth       '6  mm. 

Cephalothorax  very  dark  and  brown ;  legs  orange,  a  little 
brownish  towards  the  tips,  sternum  red-brown;  hard  spot  on  dorsum 
dark  orange ;  rest  of  doreum  dark  gray ;  venter  still  darker ;  head 
very  high  ;  hard  spot  on  dorsum,  not  very  large,  elliptical,  distinct; 
spinnerets  dark. 

One  specimen.     South  Hill  beyond  Buttermilk  Creek,  Nov. 

Ceratinella  Isetabilis  Cambr. 

Rare,  Cascadilla  Creek,  Fall  Creek  near  Varna,  Febr.  March. 

Ceratinella  brunnea  Em. 

Uncommon,  Cascadilla  Creek,  Fall  Creek,  Aug.,  Feb.,  March. 

Ceratinella  mioropalpis  Em. 
Rare,  Six  Mile  Creek,  Nov. 

Ceratinella  plaoida,  nov.  sp.    Plate  II,  figs.  54,  54a. 

Total  length  S  l-25mm. 

Length  of  cephalothorax      •55mm.  breadth       •45mm. 

Length  of  abdomen  '8  mm.  breadth       '7  mm. 

Cephalothorax  light  greenish-brown  ;  legs  nearly  white ;  palpi 
greenish  ;  sternum  greenish-gray ;  spinnerets  and  a  spot  in  front  of 
them  white ;  hard  spots  on  dorsum  indistinct,  a  little  tinge  of 
orange ;  the  basal  one  yellowish  ;  abdomen  dark  gray  with  a  greenish 
tinge ;  head  of  male  slightly  elevated,  not  humped,  but  somewhat  pro- 
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jecting  anteriorly ;  dorsal  hard  spot  large,  covering  nearly  all  the 
dorsum.  A  female  from  Cascadilla  Creek  has  a  darker  abdomen, 
and  the  hard  spot  is  brighter  than  in  male ;  sternum  is  darker  on 
sides ;  cephalothorax  is  more  yellow  as  is  also  the  legs ;  the  hard 
8{>ot  has  no  viistinct  limits. 

Uncommon,  Cascadilla  Creek,  Burdick's  Glen  ;  Sept.,  Feb. 

€eratinella  formosa,  nov.  sp.    Plate  II,  figs.  55  and  55a. 

Total  length  9  I'Smm. 

Cephalothorax  dark  yellow-brown  ;  darkest  at  cephalic  end  ;  legs 
pale  brownish-yellow;  sternum  dark;  abdomen  nearly  black, 
-except  the  upper  part  of  the  base,  which  is  covered  by  a  hard  spot 
extending  only  a  little  way  on  the  dorsum  ;  this  is  a  bright  orange- 
red  color ;  head  not  elevated ;  on  apex  of  dorsum  a  few  faint  narrow 
chevrons  of  white ;  the  four  muscular  impressions  are  about  over 
the  middle  of  the  abdomen,  the  hind  pair  not  much  farther  apart 
than  are  the  front  pair  ;  these  are  also  reddish  in  color;  abdomen 
widest  somewhat  behind  the  middle. 

Rare,  Fall  Creek,  Sept. 

Ceratiiiella  annnlipes,  nov.  sp.    Plate  II,  figs.  56,  56a  and  56b. 

Length  9  I'Smm. 

Cephalothorax  dark  chestnut  brown ;  sternum  dark  red-brown  ; 
abdomen  dark  gray,  nearly  black  above ;  legs  red-brown,  most  of 
patella  and  ends  of  other  joints  yellowish  ;  no  hard  spot,  ends  of 
muscles  form  reddish  impressions  on  dorsum  ;  head  not  elevated ; 
epigynum  as  figured. 

One  specimen. 

Ceratinopsis  interpres  Cambr. 

Two  specimens.  Six  Mile  Creek  and  Round  Marshes,  Oct.,  Apr. 
They  are  redder  than  in  the  description  of  Emerton. 

Ceratinopsis  nigrioeps  Em. 

Frequent,  Six  Mile  Creek,  Buttermilk  Creek,  Cascadilla  Creek, 
Inlet  Marsh,  Sept.,  Jan. 

Ceratinopsis  nigripalpis  Em. 

One  young  specimen.     Buttermilk  Creek,  Sept. 
Ceratinopsis  frontatas,  nov.  sp.    Plate  V,  fig  63. 

Length  9  l*5mm. 

Cephalothorax  dull  yellowish-brown  ;  blacker  on  head,  which  is 
somewhat  raised ;  legs  a  dull  orange  or  brownish-yellow  ;  sternum 
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blackish  ;  venter  whitish ;  dorsum  a  little  darkened  by  small  black 
patches ;  S.  E.  on  tubercles ;  epigynum  red-brown. 
One  specimen,  Fall  Creek,  March. 

Orammonota  pietilis  Cambr. 

Several  specimens,  Fall  Creek,  Sept.,  March. 

Orammonota  ornata  Cambr. 

Two  specimens,  Fall  Creek,  near  Varna,  March. 
Orammonota  vennsta,  nov.  sp.    Plate  V,  fig  64. 

Length  9  2mm. 

Cephalothorax  dark  yellow-browtf,  marginal  seam  black,  eyes  on 
black ;  indistinct  dark  lines  on  cephalothorax ;  mandibles  red- 
brown  ;  sternum  nearly  black ;  legs  bright  brownish-yellow ;  abdo- 
men nearly  black,  with  a  pattern  of  light  markings  similar  to  the 
other  species  but  smaller;  epigynum  black ;  head  a  little  raised; 
lung- plates  yellowish ;  cephalothorax  nearly  smooth,  abdomen  very 
hairy ;  head  about  one-half  the  length  of  cephalothorax,  which  is 
broad  in  front  and  not  much  wider  in  middle. 

Two  specimens.  Coy  Glen,  Feb. 

Spiropalpns  spiralis  Em. 

One  specimen,  Freville,  Aug. 

Cornionlaiia  direota  Cambr. 

One  specimen,  Fall  Creek,  Oct. 

Cornioularia  communis  Em. 

One  specimen,  South  Hill,  Apr. 

Cornioularia  indirecta  Cambr. 

One  specimen,  Six  Mile  Creek,  Apr. 

Cornioularia  pallida  Em. 

One  specimen  probably  this  species.     Round  Marshes,  Oct. 
Cornioularia  formosa,  nov.  pp.    Plate  V,  fig.  35. 

Length  9  2mm. 

Cephalothorax  bright  yellow  ;  eyes  on  a  black  patch ;  no  dark 
seam ;  mandibles  dusky  at  tip,  rest  yellowish ;  sternum  lemon- 
yellow  ;  legs  very  pale  whitish ;  abdomen  gray,  with  a  tinge  of  pink, 
many  small  indistinct  darker  patches ;  epigynum  dark ;  legs  long 
and  head  low. 

Two  specimens. 
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Comioalaria  plaoida,  nov.  sp.    Plate  V,  fig.  36. 

Length  9  r9mm. 

Somewhat  similar  in  general  appearance  to  what  I  have  called 
C  directa ;  but  the  epigynum  is  quite  different,  cephalothorax  pale 
chestnut  brown,  darker  on  the  head ;  abdomen  nearly  white ;  epigy- 
num reddish  ;  legs  and  sternum  brownish-yellow. 

One  specimen,  Fall  Creek,  Oct. 

Lophomma  oristata  BIk. 

One  specimen,  South  Hill,  Apr.     Probably  this  species. 

Lophooarenam  oastaneum  Em.    Plate  IV,  fig.  3. 

Several  females  which  I  take  to  be  this  species.  The  cephalo- 
thorax is  somewhat  more  yellowish  than  in  the  description ;  the 
abdomen  is  large  and  well  rounded. 

Fall  Creek,  March. 

Lophocarennm  tristis,  nov.  sp.    Plate  IV,  fig.  1. 

Length  9  2*3mm. 

Cephalothorax  dark  red-brown ;  legs  brownish-yellow  ;  mandibles 
dull  reddish-brown,  sternum  and  abdomen  very  dark  gray  ;  head  a 
little  elevated  ;  abdomen  large  oval ;  the  middle  of  hind  margin  of 
epigynum  b  a  little  raised  ;  sternum  quite  convex ;  legs  not  long. 

Three  specimens.  Inlet  Marsh,  Apr. ;  Fall  Creek,  Oct. 

Lophooarenam  fiorens  Cambr. 
Not  uncommon,  Round  Marshes,  Oct. ;  Burdick's  Glen,  Sept. 

Lophooarenam  animaoalatam,  nov.  sp.    Plate  IV,  fig.  2,  2a. 

Total  length  9  2-4mm. 

Length  oi  cephalothorax      r2mm.  breadth       1*  mm. 

Length  of  abdomen  l*6mm.  breadth       r2mm. 

Cephalothorax  orange  above  and  below ;  eyes  surrounded  by 
black  rings;  clypeus  and  mandibles  orange;  palpi  yellow;  coxae 
yellowish ;  base  of  femora  reddish  often  extending  beyond  the 
middle;  patella  tibia  and  metatarsus  dart,  nearly  black;  tarsus 
lighter ;  abdomen  orange  yellow  above  and  below,  with  a  large 
bluish-black  spot  in  centre  of  dorsum,  spot  rounded  behind  and 
pointed  in  front. 

A  pretty  species  found  in  Inlet  Marsh  among  leaves,  Oct. ;  and 
later  in  Nov.  under  bark. 
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Lophooarenum  miniatum,  nov.  sp.    Plate  IV,  fig.  4, 

Length  9  3ram. 

Cephalothorax  bright  orange  red,  darker  near  eyes ;  mandibles, 
palpi,  sternum,  coxae  and  femora  of  legs  orange-red,  other  joints  of 
legs  lighter  ;  abdomen  dark  gray  ;  in  one  specimen  an  oblique  light 
stripe  each  side  ;  spinnerets  yellowish  ;  epigynum  reddish  ;  structure 
as  usual  in  the  genus. 

Two  specimens,  Freeville,  May. 

Lophooarenum  venustum,  nov.  sp.    Place  IV,  fig.  5. 

Length  9  2*7mm. 

Cephalothorax  orange  brightest  on  cephalic  part;  eyes  on  black  ; 
legs  lighter  and  more  yellow ;  mandibles  brownish  at  tips ;  sternum 
orange,  abdomen  gray ;  muscular  impressions  on  dorsum  brownish, 
the  basal  pair  larger  and  just  about  twice  as  close  together  as  are 
the  other  pair ;  as  seen  from  the  side,  on  the  caudal  edge  of  the 
mandible,  about  one-third  the  distance  from  the  base,  is  a  rounded 
tubercle. 

Two  specimens.  South  Hill  beyond  Buttermilk ;  Freeville,  Nov., 
Aug. 

Lophooarenum  montiferum  Em. 

Several  specimens,  Six  Mile  Creek,  Apr. 

Lophooarenum  parvum,  nov.  sp.    Plate  IV,  figs.  6,  Aa  and  6b. 

Cephalothorax  pale  yellowish  ;  a  line  of  black  around  the  head; 
marginal  seam  blackish  ;  eyes  surrounded  by  black  ;  size  l*5mm. ; 
legs  whitish  or  nearly  colorless ;  mandibles  a  greenish-white ;  ster- 
num a  yellowish-brown,  darker  on  edges  ;  abdomen  dark  gray  with 
a  little  tinge  of  green  ;  palpal  organ  reddish  ;  palpi  long,  especially 
the  femur,  tibia  swollen  at  tip  and  with  teeth ;  head  elevated ; 
groove  just  behind  the  S.  E.,  hole  in  this  groove;  legs  moderately 
long ;  cephalothorax  widest  nearly  at  hind  margin,  which  is  con- 
cave. 

One  specimen.  Six  Mile  Creek,  Sept. 

Lophooarenum  exiguum,  nov.  sp.     Plate  V,  figs.  7,  7a,  7b. 

Length  ^  l'5mm. 

Cephalothorax  dark  yellow-brown,  darkest  at  cephalic  end; 
marginal  seam  black  ;  legs  bright  yellow-brown,  distal  joints  paler  ; 
mandibles  pale  ;  sternum  yellow-brown  ;  darker  than  legs  ;  abdomen 
nearly  black,   with  rows  of  large   hairs;   head  greatly  elevated; 
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upper  M.  E.  can  not  be  seen  in  a  front  view.    The  sternum  is  very 
broad,  and  the  anterior  margin  is  straight.     The  groove  and  hole 
on  head  is  just  above  the  S.  E. 
One  specimen,  Fall  Creek,  Jan. 

Lophooarennm  spinifernm  Cambr. 
One  specimen,  South  Hill,  Oct. 

Lophoearennm  orenatnm  Em. 

Several  specimens.  Six  Mile  Creek. 

Lophooarennm  orenatoidenm,  nov.  sp.    Plate  IV,  figs.  8,  8a  and  8b. 

Length  $  l"5mm. 

Cephalothorax  brownish-yellow ;  eyes  surrounded  by  black ;  a 
blackish  line  around  head  ;  legs  white  or  nearly  colorless ;  sternum 
yellowish-brown,  quite  dark ;  mouth-parts  and  mandibles  pale 
yellowish ;  abdomen  shining,  dark  gray,  a  little  greenish,  with  long 
white  hairs ;  palpal  organ  scarcely  colored ;  cephalothorax  with 
sides  crenate ;  head  narrowed  at  upper  M.  E.,  then  widened  ;  a  few 
cross  ridges  on  middle  of  cephalothorax  ;  cephalothorax  broadest  at 
about  middle;  an  elongate  groove  just  behind  S.  E.,  hole  at 
cephalic  end  of  groove. 

One  specimen.  Six  Mile  Creek,  Sept. 

Lophooarennm  erigonoides  Em.    Plate  IV,  fig.  9. 

Several  specimens,  Six  Mile  Creek,  Sept. ;  Fall  Creek,  Feb. 
Lophooarennm  formosnm,  nov.  sp.    Plate  IV,  fig.  10.    Plate  V,  fig.  10. 

Length  $  l-2mm.  length  9  l'4mm. 

Cephalothorax  bright  brownish-yellow;  head  darker ;  marginal 
seam  black ;  legs  paler  than  cephalothorax ;  sternum  red-brown, 
edges  nearly  black ;  abdomen  nearly  black,  lighter  on  venter  of 
female  ;  a  line  of  pale  spots  on  each  side  of  venter ;  abdomen  long- 
haired ;  tibia  of  male  palpus  with  two  black  teeth  ;  head  of  female 
scarcely  elevated,  male  considerably  raised;  hole  just  behind  the 
S.  E.  ;  farther  caudad  near  the  end  of  head  is  a  groove. 

Several  specimens,  South  Hill,  Six  Mile  Creek,  May,  Oct. 

Lophooarennm  arvensis,  nov.  sp.    Plate  IV,  fig.  11. 

Length  9  2mm. 

Cephalothorax  and  mandibles  dark  red-brown  ;  darkest  on  head, 
which  is  but  little  elevated,  not  humped ;  palpi  red-brown ;  legs 
bright    brownish-yellow;    sternum     red-brown;    abdomen    nearly 
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black ;    cephalothorax    widest  in   middle,   tapering  a  little  and 
rounded  behind;  head  broad. 

Two  specimens,  Fall  Creek  in  field,  Feb.,  May. 

Lophooarenum  longior,  nov.  sp.    Plate  IV,  figs.  12  and  12a. 

I>ength  9  2mm. 

Cephalothorax  dull  brownish-yellow;  darkest  on  head;  eyes  on 
black  rings ;  black  seam  scarcely  apparent ;  legs  and  palpi  pale, 
scarcely  colored  ;  mandibles  brownish-yellow  brighter  than  cephalo- 
thorax ;  sternum  brownish-yellow,  blackish  on  edges ;  epigynum 
reddish  ;  venter  light  gray ;  dorsum  darker  gray,  but  still  quite 
light,  lightest  at  base ;  the  abdomen  is  longer  than  usual  in  the 
genus;  mandibles  somewhat  convex  in  front. 

One  specimen,  Burdick's  Glen,  Sept. 

Tmetious  nnioom,  nov.  sp.    Plate  IV,  figs.  13,  13a. 

Total  length  $  l-2mm. 

Length  of  cephalothorax      'Somm.  breadth         'Smm. 

Length  of  abdomen  'Tomm.  breadth         'Smm. 

Cephalothorax  and  legs  yellowish  ;  abdomen  gray  ;  palpi  yellow, 

organ  reddish  and   black,  sternum  and   venter  dark  gray;  horn 

yellow ;    legs   with    many   black   hairs ;    spinnerets    white ;    head 

elevated,  no  holes;  from  middle  of  clypeus  projects  a  slender  horn, 

somewhat  larger  at  tip  than   in  middle;  tip  with   some  stiff  hairs; 

the  tibia  of  male  palpus  with  a  long  projection. 

One  specimen.  Six  Mile  Creek,  Nov. 
Tmetious  trilobatus  Em. 

One  specimen.  Fall  Creek,  Oct.  The  palpus  is  almost  the  same 
as  the  figure  in  Emerton,  but  the  tibia  seems  to  have  more  projec- 
tions at  the  tip. 

Tmetious  obsourus,  nov.  sp.    Plate  II,  figs.  14,  1-la. 

Length  $  TTnim. 

Cephalothorax  and  madibles  dull  brownish-yellow ;  eyes  on 
black ;  legs  paler ;  sternum  and  abdomen  dark,  latter  a  little 
greenish  and  lighter  above  than  on  venter;  head  higher  than  in 
most  species  of  the  genus,  as  is  also  the  abdomen  ;  cephalothorax 
broad,  widest  behind  the  middle,  not  much  narrowed  behind ; 
mandibles  with  a  tooth  in  front ;  tarsi  of  palpi  gone,  tibia  enlarged 
and  with  several  projections. 

One  specimen,  Six  Mile  Creek. 
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Tmetieai  fUveolas^  nov.  sp.    Plate  IV,  fig.  15. 

Length  $  l*2mm. 

Cephalothorax  bright  brownish-yellow,  with  a  black  seam  ;  eyes 
with  black  rings;  legs  yellowish,  paler  than  cephalothorax,  first 
pair  darkest,  fourth  pair  lightest ;  sternum  blackish-yellow  ;  abdo- 
men pale  greenish-gray;  cephalothorax  low;  widest  behind  the 
middle ;  palpal  organ  reddish ;  tibia  enlarged  and  with  several 
short  projections,  not  so  much  as  in  T.  mceshis;  palpal  organ 
smaller  than  in  that  species;  a  large  tooth  in  front  on  mandibles;  a 
female,  perhaps  of  this  species  a  little  smaller. 

One  male  and  one  female,  South  Hill,  Oct. ;  Fall  Creek,  Feb. 

Tmetioas  luxuosus,  nov.  sp.    Plato  IV,  fig.  16. 

Length  ^  2*2mni. 

Cephalothorax  a  uniform  orange;  no  dark  edge;  mandibles 
similar  but  blackish  at  tips  ;  black  around  eyes  ;  legs  pale  yellowish  ; 
sternum  light  orange ;  abdomen  light  gray ;  no  tooth  on  front  of 
mandibles  ;  cephalothorax  broad  in  front,  wildest  at  dorsal  groove ; 
abdomen  narrow ;  palpal  organ  small ;  tibia  swollen  at  tip,  with 
several  projections. 

One  .specimen.  Fall  Creek,  Aug. 

Tmetioas  mstioas.  nov.  sp.    Plato  II,  fig.  17. 

Length  S  l'5mm. 

Cephalothorax  brownish-yellow ;  legs  somewhat  orange,  except 
patella  which  is  yellow ;  sternum  blackish-yellow  brown  ;  no  teeth 
on  front  of  mandibles ;  abdomen  black ;  head  a  little  higher  than 
usual ;  palpal  organ  large,  dark  red-brown,  very  complicated. 

One  specimen,  Buttermilk  Creek,  March. 

Tmetioas  pallidal  Em. 

Two  specimens,  Six  Mile  Creek,  Dec. 

Tmetioas  homilis,  nov.  s]).    Plate  IV,  fig.  IS. 

Length  ^  l*6mm. 

Cephalothorax  yellow-brown,  with  a  black  margin ;  eyes  on 
black ;  mandibles  yellow-brown,  no  tooth  in  front ;  abdomen  nearly 
black ;  legs  yellow  brown  but  paler  than  cephalothorax,  the  first 
pair  darkest ;  sternum  black  ;  spinnerets  yellowish  ;  cephalothorax 
widest  at  dorsal  groove,  narrower  behind. 

One  specimen,  Inlet  Marsh,  Nov. 
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Tmetious  moBStus,  nov.  sp.     Plate  IV,  fig.  19. 

Length  $  l-Smm. 

Cephalothorax,  legs  and  mandibles  brownish-yellow;  eyes  on 
black ;  cephalothorax  with  a  few  dark  marks,  one  large  one  just 
behind  head ;  and  a  line  each  side  reaching  to  the  hind  S.  E.; 
sternum  dark  gray,  abdomen  a  little  lighter  than  sternum;  ceph- 
alothorax widest  behind  the  middle  ;  mandibles  large,  with  a  tooth 
in  front ;  legs  quite  long ;  palpi  a  little  longer  than  usual. 

Two  specimens.  Primrose  Cliff,  Dec. 

Tmetions  debilis,  nov.  sp.    Plate  IV,  fig.  20. 

Length  $  and  9  l-9mm. 

Cephalothorax  brownish-yellow ;  eyes  on  black ;  seam  black ; 
legs  lighter  than  cephalothorax ;  sternum  dark  brown ;  venter 
nearly  black  ;  dorsum  of  abdomen  lighter,  very  hairy ;  cephalo- 
thorax widest  much  behind  the  middle ;  tibia  of  palpus  not  much 
enlarged. 

Several  specimens,  Inlet  Marsh,  Primrose  Cliff,  Buttermilk  Creek, 
Dec,  March. 

Tmetious  palastris,  nov.  sp.    Plate  IV,  fig.  21. 

Length  $  I'Qmm.  Length  9  l-9mm. 

Cephalothorax  yellow  ;  legs  similar  but  lighter  ;  eyes  on  black  ; 
abdomen  dark  gray;  sternum  yellow-brown,  darkest  on  edges; 
epigynum  reddish-black ;  palpal  organ  reddish  ;  abdomen  of  male 
no  wider  than  cephalothorax,  in  female  the  abdomen  is  wider; 
head  of  male  a  little  raised ;  a  tooth  on  front  of  male  mandibles, 
legs  moderately  long. 

Two  specimens  from  Round  Marshes  in  May,  with  a  web  in  the 
throat  of  the  leaves  of  the  Pitcher  plant;  one  specimen,  which 
appears  to  be  the  same,  from  Fall  Creek,  Oct. 

Tmetious  distinotus,  nov.  sp.    Plate  IV,  fig.  22. 

Length  9  l*3mm. 

Cephalothorax  dull  yellowish-brown,  with  faint  blackish  mark- 
ings ;  no  black  seam  ;  eyes  with  black  rings  ;  sternum  dull  yellowish 
brown,  blacker  on  edges,  abdomen  dark  to  light  gray ;  legs  dull 
yellowish-brown,  a  little  duller  than  cephalothorax  ;  epigynum 
reddish  ;  head  low  ;  cephalothorax  not  tapering  much  at  either  end  ; 
legs  short. 

One  specimen,  in  woods  west  of  Varna,  March. 
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Tmetioai  maonlatus,  nov.  sp.    Plate  IV,  fig.  23. 

Length  9  l"8mm. 

Cephalothorax  and  legs  brownish-yellow,  quite  bright ;  eyes  on 
black  rings ;  mandibles  and  palpi  a  little  brighter  than  cephalo- 
thorax, a  narrow  black  seam ;  sternum  blackish ;  epigynum  reddish ; 
abdomen  gray,  darker  on  venter;  dorsum  with  several  pairs  of 
transverse  indistinct  white  spots,  most  clearly  seen  when  wet ;  epigy- 
num of  two  flat  lobes ;  no  traces  of  teeth  on  front  of  mandibles. 

Two  specimens,  Coy  Glen,  Feb. 

Tmetions  minutus,  nov.  sp.    Plate  II,  fig.  24. 

Length  $  ,  1mm. 

Cephalothorax  pale  yellowish,  head  darkest ;  eyes  with  black 
rings ;  margin  scarcely  darkened ;  mandibles  brighter  than  ceph- 
alothorax ;  legs  pale,  with  a  little  brownish  and  a  little  tinge  of 
red,  sternum  yellowish ;  abdomen  greenish-gray  with  a  few  paler 
spots  above ;  palpal  organ  dark  red-brown  ;  spinnerets  white  ;  no 
tooth  on  front  of  mandibles ;  tibia  of  palpus  not  enlarged  ;  the 
front  M.  E.  are  much  smaller  than  the  others. 

One  specimen,  in  woods  west  of  Varna,  March. 

.Tmetions  gnavns,  nov.  sp.    Plate  V,  fig.  44. 

Length  ^  TSmm. 

Cephalothorax  brownish -yellow,  a  little  darker  on  edge,  with  a 
black  margin ;  eyes  on  black ;  mandibles  yellowish  with  a  large 
tooth  in  front ;  palpi  and  legs  brighter  yellow ;  sternum  dark, 
nearly  black  ;  abdomen  dark  gray  almost  black  ;  spinnerets  light ; 
cephalothorax  very  low,  wide  and  short ;  abdomen  narrow ;  tibia  of 
palpus  with  several  projections. 

One  specimen.  Six  Mile  Creek,  Apr. 

Erigone  longipalpis  Em. 

One  specimen,  Inlet  Marsh,  April. 

Linyphinse. 

Linyphia  marginata  Koch. 
Common. 

Linyphia  oommnnis  Hentz. 

Not  uncommon,  Freeville,  May. 
Linyphia  olathrata  Sand. 

One  specimen.  Inlet  Marsh,  Nov. 
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Linyphia  phrygiana  Koch. 
Common. 

L.  phrygiana  var.  annulipei. 

A  little  smaller  with  distinct  rings  on  tibia,  while  beyond  there 
is  scarcely  any  red  marks.  There  are  one  or  two  extra  dark  marks 
on  the  side  of  the  abdomen  near  the  base ;  the  median  stripe  on  the 
cephalothorax  is  divided  into  four  parts  on  the  head,  one  running 
to  each  eye. 

A  few  specimens,  Fall  Creek. 

Linyphia  mandibnlata  Em. 

Not  uncommon  in  gorges  and  elsewhere. 

Linyphia  variabilii,  nov.  sp.    Plate  II,  fig.  28. 

Total  length  largest  9  4*     mm. 

Length  of  cephalothorax      TOmm.  breadth       '9  mm. 

Length  of  abdomen  2*2mm.  breadth     r35mm. 

Cephalothorax  reddish -yellow  to  red,  with  a  black  line  on 
margin,  mandibles  same  as  cephalothorax ;  mouth-parts  and 
sternum  dark  reddish,  sternum  o^n  jet  black ;  legs  light  russet 
yellow  to  greenish-yellow ;  venter  dark  red-brown ;  a  silvery  white 
band  around  the  sides  just  above  the  edge  of  the  dark  venter; 
above  this  a  dark  red-brown  stripe,  about  same  width  or  wider,  this 
occasionally  sub-interrupted  at  middle.  On  dorsum  within  this  last 
stripe,  the  ground  color  is  chocolate  or  lighter,  with  small  silvery, 
spots,  and  when  fully  developed  the  ordinary  folium  like  L,  mar- 
ginata,  but  usually  more  or  less  broken  ;  spinnerets  black.  Cephalo- 
thorax narrowed  just  in  front  of  first  pair  of  legs;  gradually 
elevated  toward  the  eyes ;  deeply  emarginate  behind ;  area  occupied 
by  M.  E.  higher  than  broad,  and  broader  behind  than  in  front ; 
S.  E.  touching  each  other ;  legs  hairy,  with  few  spines ;  specimens 
not  quite  adult  of  both  sexes. 

Not  uncommon.  Round  Marshes,  Fall  Creek,  Six  Mile  Creek, 
Oct.,  Feb. 

Linyphia  oonferta  Hentz.    Plate  IT,  fig.  38. 

Total  length  9  and  ^  young  3*3mm. 

Ijength  of  cephalothorax      I'lmm.  breadth         •9mnL 

Length  of  abdomen  2*  mm.  breadth       llmnL 

Cephalothorax  yellow-brown ;  eyes  on  black ;  a  black  seam ; 
mandibles  yellow-brown;  legs  pale  greenish,  sometimes  a  little 
darker  at  ends  of  joints;  sternum  black;  venter  dark  red-brown 
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extending  half  way  up  the  side ;  just  above  this  a  line  of  silvery 
spots,  smaller  in  size  than  in  L.  variabilis;  above  this  a  row  of 
blackish  spots ;  dorsum  reddish  or  yellowish,  with  very  few  small 
silvery  spots;  on  middle  of  dorsum  a  pair  of  red-brown  spots;  be- 
hind them  another  pair,  sometimes  united  to  a  larger  darker  spot 
at  end  of  dorsum  ;  base  of  dorsum  with  no  dark  spots;  the  end  of 
abdomen  is  more  like  a  frontina  than  is  that  of  L,  variabilis ;  the 
tarsus  of  the  male  palpus  as  far  as  developed,  is  much  more 
triangular  than  that  of  L,  variabilis. 

Infrequent,  South  Hill,  Apr. ;  Six  Mile  Creek,  Oct. ;  Fall  Creek, 
March. 

Stemonyphantei  buooulentui  Clerck. 

Infrequent,   Buttermilk   Creek,  Six  Mile  Creek,    Fall    Creek, 
South  Hill.     During  autumn  and  winter. 
Diploityla  nigrina  Wes>t. 

Infrequent,  Enfield  Creek,  Sept.,  Six  Mile  Creek,  Nov.  and  Apr. 
OiploityU  pallida,  dov.  sp.    Plate  II,  fig.  29. 

Length  $  2mm.  length  9  l*9mm. 

Cephalothorax  pale  greenish  ;  legs  similar  or  paler ;  sternum  more 
brownish  ;  mandibles  more  yellow ;  eyes  with  a  little  black,  abdo- 
men grayish  above,  with  several  darker,  but  not  black,  cross  bands ; 
ddes  and  venter  similar  to  these  cross  bands;  epigynum  nearly 
white,  with  a  reddish  spot  each  side ;  palpal  organ  reddidh-brown ; 
legs  very  long,  head  of  $  more  elevated  than  in  9  ,  and  with  a  few 
stiff  hairs ;  $  mandibles  larger  than  9  . 

Three  specimens,  Williams  Brook,  Summit  Marsh,  Aug. 

Diplostyla  alboventrii,  nov.  sp.    Plate  V,  fig.  31. 

Total  length  9  2-2mm. 

Length  of  cephalothorax       *8mm.  breadth         *6mm. 

Length  of  abdomen  l'6mm.  breadth        *9mm. 

Size  varies  somewhat  more  than  usual. 

Cephalothorax  yellow-brown,  darkest  at  cephalic  end  and  around 
edges ;  eye-region  blackish ;  mandibles,  palpi,  mouth-parts  and 
sternum  similar  to  cephalothorax ;  legs  lighter  with  a  tinge  of 
green ;  abdomen  white,  cream  or  grayish,  with  a  broad  black  stripe 
OD  each  side  reaching  to  the  spinnerets ;  above  sometimes  with  a 
basal  median  black  spot ;  behind  this  four  cross-bands,  black  ;  the 
first  two  sometimes  divided  in  the  middle;  the  fourth  often  reaches 
to  the  stripe  on  side,  the  others  do  not ;  sometimes  a  trace  of  a  fifth 
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cross-band ;  epigynum  is  part  reddish ;  legs  with  a  few  spines.  The 
male  is  sometimes  a  little  larger  than  female ;  colors  similar,  except 
that  there  is  a  dark  spot  at  base  of  venter,  which  extends  caudad  in 
some  specimens  and  may  darken  the  whole  venter;  palpal  organ 
dark  reddish ;  it  is  a  beautiful  structure. 

Locally  common,  exceedingly  so  on  Beebe  Island,  Fall  Creek; 
also  found  in  Inlet  Marsh ;  autumn  and  winter. 

Diploityla  oonoolor  Reuss. 

Not  uncommon  in  Inlet  Marsh,  Sept.,  Nov. 
Drapetiioa  looialii  Sund. 

Two  specimens,  male  and  female. 

Helophora  iniignii  Blk. 

Infrequent.  Dryden  Lansing  Swamp,  Sept.;  Six  Mile  Creek, 
Sept. ;  Fall  Creek,  Aug. ;  Round  Marshes,  Oct.  Varies  in  size  and 
markings. 

Bathyphantei  minuta  Blk. 

Inlet  Marsh.    One  specimen,  Nov. 
Bathyphantei  nebnlosa  Sund. 

In  houses.     Forest  Home  and  Heustis  St.,  March  and  Nov. 
Bathyphantei  zebra  Em. 

Common  in  autumn  and  winter  under  leaves. 

Bathyphantei  alpina  Em. 

Frequent,  Inlet  Marsh,  Buttermilk  Creek. 

Bathyphantei  inbalpina  Em. 

Frequent,  Cascadilla  Creek,  Buttermilk  Creek. 

Bathyphantei  decorata,  nov.  sp.    Plate  II,  fig.  41. 

Length  9  and  $  l-9mm. 

Cephalothorax  yellow  with  black  around  eyes ;  a  black  margin  ; 
sometimes  a  dorsal  median  stripe  black  ;  legs  with  basal  joints 
yellowish,  distal  joints  paler;  sternum  dark  brown  to  blackish; 
venter  and  sides  of  abdomen  in  $  dark,  in  9  lighter  gray ;  sides 
with  two  silvery  spots;  dorsum  pale  with  no  dark  markings  or 
indistinct;  a  middle  interrupted  dark  chevron  and  two  or  thcee, 
usually  more  complete,  behind  this  ;  apex  dark,  a  number  of  silvery 
spots  in  dorsum  ;  epigynum  reddish,  as  is  also  palpal  organ  ;  eyes 
prominent  and  projecting,  head  slightly  more  raised  and  projecting 
in  male  than  female ;  legs  long ;  abdomen  slender. 

Infrequent,  Burdick's  Glen,  Sept. 
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Bathyphantei  argenteomaonlata,  nov.  sp. 

Largest  female,  young,  23mm. 

Cephalothorax  pale  yellowish,  as  are  also  the  legs;  eyes  sur- 
rounded by  black  ;  margin  of  cephalothorax  dark  ;  sternum  dark  ; 
abdomen  light  gray  above  with  many  small  indistinct  brownish 
spots  and  larger  silvery  spots  which  form  two  oblique  stripes 
each  side  that  approach  each  other,  and  several  cross-bands  on  dor- 
sum ;  legs  very  long ;  abdomen  as  usual. 

Several  specimens  of  this  pretty  species  w^ere  found  in  Six  Mile 
Creek  in  Sept.,  all  young. 

Bathyphantes  pallida,  nov.  8p.    Plate  V,  fig.  42. 

Length  9  l'25mm. 

Cephalothorax  light  yellow-brown ;  legs  same  color,  somewhat 
brighter ;  palpi  a  little  more  gray ;  sternum  gray  or  dark  gray  ; 
abdomen  gray  or  nearly  white  on  dorsum  shading  into  dark  gray 
on  venter;  epigynum  red  at  tip,  and  considerably  projecting  as 
seen  in  the  figure  ;  spinnerets  light. 

Four  specimens.  Six  Mile  Creek,  Dec,  Apr. ;  Fall  Creek,  Oct. 

Bathyphantei  labulosa  Keys 
Linyphia  sabvlosa  Keys. 

Uncommon,  Six  Mile  Creek,  Oct. 

Bathyphantei  lygia  Keys. 
Erigone  zygia  Keys. 

Not  uncommon  during  autumn  and  winter  under  stones  and  leaves. 
Bathyphantei  formica  Em. 
Two  specimens,  Freeville,  Aug. 

Bathyphantei  umbratilii  Keys. 
Erigone  umbratilis  Keys. 

In  field,  May.     A  few  sj^ecimens. 
Bathyphantei  oomplioata  Em.    Plate  IV,  fig.  26. 

Uncommon,  South  Hill,  Oct.;  Fall  Creek,  March,  Oct.  The 
palpal  organ  agrees  pretty  closely  with  Emerton's  figure ;  the  color 
of  the  cepalothorax  and  legs  is,  however,  yellowish,  not  orange. 

Bathyphantei  nnimaoulata,  nov.  sp.    Plate  II,  figs.  65  and  65a. 

Length  S  and  9  l-9mm. 

Cephalothorax  greenish-gray  with  small  blackish  irregular 
patches;  eyes  on  black;  legs  brownish-yellow;  sternum  black; 
abdomen  dark  gray  ;  darkest  on  venter,  almost  black  ;  a  pale  spot 
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near  apex  on  dorsum,  this  is  plain  in  both  sexes ;  the  male  palpi  are 
not  long,  the  organ  compact,  the  tarsal  hook  is  very  large  and  pro- 
jects out  to  one  side ;  epigynum  reddish. 

Not  uncommon,  Fall  Creek,  Six  Mile  Creek,  Feb. 

Bathyphantes  inomata,  nov.  sp.    Plate  V.  fig.  66. 

Length  $  and  9  I'Smm. 

Male  a  little  smaller  and  narrower. 

Cephalothorax  and  legs  yellow-brown,  eyes  on  black ;  abdomen 
blackish  or  grayish,  often  with  a  greenish  tinge,  and  with  many 
little  whitish  dots ;  sternum  dark  brown  or  nearly  black ;  epigynum 
and  palpal  organ  reddish  ;  head  of  male  not  raised  ;  abdomen  with- 
out markings,  or  at  most  with  a  few  narrow  light  cross-lines  on  dor- 
sum near  apex. 

Common  under  stones  in  field.-^,  autumn  and  winter. 

BathTphantes  tristis,  nov.  sp.    Plate  IT,  fig.  45. 

Length  9  l-5mm. 

Cephalothorax  and  legs  dull  brownish-yellow,  blackish  near 
margin  of  cephalothorax ;  eyes  with  black  rings ;  mandibles 
brighter  yellow ;  sternum  blackish  ;  abdomen  dark  brown  or  nearly 
black  ;  epigynum  dark  red-brown,  showing  as  a  roundish  projec- 
tion ;  legs  not  very  long. 

Uncommon ;  Fall  Creek,  March  ;  Six  Mile  Creek,  March  ;  Inlet 
Marsh,  Nov. 

Mioroneta  viaria  Blk. 

Several  specimens.  Fall  Creek,  Oct.,  Nov. 

Microneta  latens,  nov.  sp.    Plate  V,  fig.  46. 

Length  9  2-lmm. 

Young  males  about  the  same  size. 

Cephalothorax  brownish-yellow,  with  a  black  margin,  and  dark 
rays  each  side  ;  eyes  on  black  rings  ;  legs  and  palpi  yellowish,  some- 
times with  a  little  tinge  of  green ;  mandibles  and  mouth-parts 
yellow-brown ;  sternum  dark  gray ;  abdomen  very  dark  almost 
black,  sometimes  with  a  tinge  of  green;  epigynum  reddish;  spin- 
nerets light ;  abdomen  widest  a  little  behind  the  middle ;  cephalo- 
thorax low,  broadest  behind  the  middle ;  legs  long  and  slender ; 
epigynum  quite  similar  to  M,  guinquedentata. 

Common  on  wet  ground,  during  autumn  and  winter. 
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Kieroneta  quinqnedentata  Em. 

Common  in  autumn. 
Mioroneta  paluitris,  nov.  sp.    Plate  II,  fig.  47. 

Length  $  2*9mra. 

Cephalothorax  dark  orange  brown,  shining ;  legs  brighter,  first 
pair  darkest,  tips  of  legs  darker  than  base  ;  mandibles  as  cephalo- 
thorax ;  sternum  red-brown ;  abdomen  black,  hairy ;  legs  with  long 
black  hairs ;  tibia  of  male  palpus  small,  without  teeth,  femur  long  ; 
S.  E.  touching ;  upper  M.  E.  larger  than  lower  and  a  little  farther 
apart. 

Two  specimens,  Negundo  woods,  Feb. 

meroneta  discolor  Em. 
Several  specimens,  Fall  Creek,  Feb. 

Mioroneta  oornupalpis  Em. 

Not  uncommon,  Fall  and  Six  Mile  Creeks,  Nov.,  March,  April. 
Some  females  are  twice  as  large  as  others. 

Mioroneta  luteola,  nov.  sp.    Plate  II,  fig.  48. 

Length  $  2*3mm. 

Cephalothorax  bright  brownish-yellow ;  margin  scarcely  darker ; 
eyes  with  black  rings ;  mandibles  yellowish ;  legs  lighter  than 
cephalothorax ;  sternum  yellow  with  dark  edges ;  venter  blackish 
gray,  with  a  pale  line  each  side  ;  dorsum  gray,  with  a  whitish  band 
near  apex,  and  in  front  of  this  a  number  of  small  indistinct  light 
spots ;  palpal  organ  dark  reddish ;  legs  very  long ;  cephalothorax 
very  broad  and  low ;  head  broad. 

One  specimen.  Fall  Creek,  Nov. 

Kieroneta  flaveola,  nov.  sp.    Plate  V,  fig.  49. 

Length  $  l-2mm. 

Cephalothorax,  mandibles,  and  legs,  pale  brownish-yellow  ;  eyes 
with  black  rings ;  sternum  blackish  ;  abdomen  greenish-gray,  lighter 
above,  somewhat  blackish  on  venter ;  palpal  organ  reddish ;  palpi 
short ;  legs  long ;  tibia  of  male  palpus  small ;  abdomen  small  and 
low. 

One  specimen.  Six  Mile  Creek. 

Kieroneta  oomplioata,  nov.  sp.    Plate  II,  fig.  50. 

Length  $  2-7mm. 

Cephalothorax  orange  yellow  ;  eyes  with  black  rings  ;  mandibles 
slender  and  narrow,  yellowish ;  legs  yellowish,  a  little  lighter  than 
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cephalothorax  ;  sternum  blackisb-yellow  ;  abdomen  nearly  black  ; 
spinnerets  wbite ;  cephalotborax  low  and  broad ;  male  palpi  dark 
reddish,  very  large ;  tarsus  with  a  short  but  prominent  spur  and 
below  it  a  curved  hook ;  palpal  organ  extremely  complicated. 
One  specimen,  Michigan  Hollow  Swamp,  Apr. 

Hioroneta  minutissima,  nov.  sp.    Plate  II,  fig.  27. 

Length  $  'OSmm. 

Cephalothorax,  mandibles  and  dorsum  of  abdomen  pale 
greenish  ;  legs  and  palpi  still  paler,  almost  colorless ;  palpal  organ 
not  much  darker ;  eyes  surrounded  by  black  rings,  which  almost 
touch  each  other  in  the  upper  row,  and  do  unite  in  the  lower  row ; 
abdomen  with  scattered  long  black  hairs;  venter  and  sternum  pale 
greenish,  with  a  few  blackish  spots  and  lines,  which  make  these 
parts  appear  darker ;  legs  very  long  and  slender ;  cephalothorax 
low,  broadest  behind  the  middle,  quite  broad  in  front ;  abdomen 
low  and  narrow. 

One  specimen,  Fall  Creek,  Oct. 

Hioroneta  frontata,  nov.  sp.    Plate  V,  fig.  51. 

Length  9  2'4mm. 

Cephalothorax  reddish-yellow ;  legs  duller  and  paler ;  eyes  with 
black  rings;  sternum  yellow,  edges  more  reddish;  epigynum  red- 
dish, surrounded  by  yellow ;  spinnerets  yellow  ;  abdomen  gray ;  legs 
not  very  long  and  stout ;  head  broad,  abdomen  low,  and  not  much 
longer  than  cephalothorax,  epigynum  large  and  quite  peculiar  in 
shape. 

One  specimen. 

Hioroneta  gigantea,  nov.  sp.    Plate  II,  fig.  52. 

Length  9  3mm. 

Cephalothorax  pale  yellowish,  blackish  on  edges,  a  black  central 
line  on  head,  and  one  each  side  of  head  ;  eyes,  except  front  M.  E., 
surrounded  by  reddish  rings;  front  M.  E.  much  smaller  than 
other  eyes,  and  on  black  ;  mandibles  brighter  yellow  than  cephalo- 
thorax ;  legs  pale  yellowish,  sternum  similar;  abdomen  gray, 
darker  above  than  on  venter ;  epigynum  projecting. 

One  specimen,  Fall  Creek,  Aug. 

Hioroneta  distinota,  nov.  i<p.    Plate  II,  fig.  53. 

Length  $  2-9mm. 

Cephalothorax  and  sternum  light  orange-red  ;  legs  and  mandibles 
lighter;   eyes   on   a  black  patch;   abdomen   black;   clypeus   and 
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mandibles  retreating ;  palpal  organ  dark,  very  complicated ;  tibia 
swollen  and  with  several  projections. 
One  specimen,  FreeviJle,  May. 

EFEIBIDiE. 

EpeirinsB. 
Epeira  oortioaria  Em. 

Locally  not  uncommon,  Dryden  Lansing  Swamp,  Sept. 

£peira  lilvatioa  Em. 

Rare,  Fall  Creek,  Oct. 
Epeira  nordmanni  Thor. 

Common,  in  gorges,  Sept.,  Nov.    Several  varieties  of  the  species. 

Epeira  oinerea  Em. 

Locally  common,  on  cliffs  in  gorges.  Buttermilk  and  Fall  Creeks, 
Sept,  Nov. 

Epeira  lelopeteria  Clerck. 
Common,  Aug.,  Nov. 

Epeira  patagiata  Clerck. 

Infrequent,  under  bark,  Inlet  Marsh,  Nov. 

Epeira  atrix  Hentz. 

Common,  Aug.,  Nov.  and  in  spring. 

Epeira  trifolium  Hentz. 

Common,  Sept.,  Nov. 

Epeira  mannorea  Clerck. 
One  specimen. 

Epeira  iniularis  Hentz. 
Common,  Aug.,  Nov. 

Epeira  thaddeui  Hentz. 
Not  uncommon.  Inlet  Marsh,  South  Hill  Marsh,  Sept.,  Oct. 

Epeira  pratensis  Hentz. 

Not  common. 
Epeira  trivittata  Keys. 

Common,  Sept.,  Oct. 

Epeira  domiciliornm  Hentz. 

Common,  Sept.,  Oct. 

Epeira  diiplioata  Hentz. 
Common,  Aug.,  Oct. 
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Epeira  juniperi  Em. 

One  specimen. 
Epeira  labyrinthea  Ilentz. 

Common,  Sept.,  Oct. 

Epeira  globosa  Keys. 

Rare. 
Epeira  plaoida  Ilentz. 

Frequent  in  wet  places,  Fall  Creek,  Round  Marshes,  June,  Sept. 

Epeira  gibberoia  Ilentz. 

Common  in  grass,  Aug.,  Sept. 

Epeira  parvnla  Keys. 
Common,  Sept.,  Oct. 

Epeira  stellata  Hentz. 

Infrequent,  fields,  South  Hill,  Summit  Marsh,  Dryden  Lansing 
Swamp,  Round  Marshes,  Aug. 

Epeira  ithaoa  McCook  MSS. 
Not  common. 

Cyclosa  conioa  Pallas. 
Very  common. 

Singa  variabilis  Em. 

Not  uncommon,  Round  Marshes  and  wet  meadows. 
Singa  maoulata  Em. 

Infrequent,  Buttermilk  and  Fall  Creek. 
AoroBoma  rugosa  Hentz. 

One  male. 
Meta  menardi  Latr. 

Infrequent,  Fall  Creek,  Buttermilk  Creek,  in  dark  cliffs,  Sept., 
Oct. 

Argiope  riparia  Hentz. 
Common,  Sept.,  Oct. 

Argiope  transversa. 

Not  uncommon,  Sept.,  Oct. 

Argyroepeira  hortorum  Hentz. 

Not  uncommon  in  grass  and  herbs,  Fall  Creek,  Six  Mile  Creek, 
Sept. 
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Tetragnatha  yermiformii  Em. 
One  specimen. 

Tetragnatha  extensa  Linn. 
Not  uncommon. 

Tetragnatha  grallator  Hentz. 
Very  common. 

Tetragnatha  laboriosa  Hentz. 
Common. 

Tetragnatha  straminea  Km. 

Common. 
Tetragnatha  oandata  Em. 

Rare,  Inlet  Marsh,  males  and  females ;  the  latter  resemble  the 
former. 

Tetragnatha  pallida,  nov.  sp.    Plate  V,  figs.  88,  88a. 

Total  length               ^  ,  not  including  mandibles,  9*  mm. 

Length  of  cephalothorax     3*  mm.                 breadth  l*8mm. 

Length  of  mandibles            3*4mm.                 fang  2*8mm. 

Length  of  tibia  and  patella  I      ^  10*  mm. 

Cephalothorax,  legs,  palpi,  mandibles,  mouth-parts  and  sternum 
yellowish,  lip  darker,  fang  reddish,  and  tip  of  palpus  a  little  red- 
dish ;  abdomen  gray  with  many  small  silvery  spots,  no  other  mark- 
ings ;  abdomen  long,  slender  and  cylindrical ;  narrower  than  ceph- 
alothorax ;  legs  long ;  8.  E.  farther  apart  than  M.  E.;  lower  S.  E. 
smaller  than  other  eyes ;  mandibles  very  long,  a  large  tooth  in  front ; 
the  largest  tooth  on  side  is  the  distal  one,  fang  bent,  tibia  of  palpus 
about  twice  as  long  as  patella.  It  differs  from  T.  grallator  in  posi- 
tion of  eyes  and  shape  of  mandibles;  from  T,  vermiformis  in  shape 
of  mandibles  and  length  of  tibia  of  male  palpus;  from  T,  straminea 
in  eyes  and  mandibles ;  from  T.  extensa  in  eyes,  mandibles  and 
tibia  of  male  palpus ;  from  T.  laboriosa  in  eyes,  mandibles  and 
tibia  of  male  palpus  ;  from  T.  caudata  in  eye:*,  mandibles  and  shape 
of  abdomen  ;  from  T.  fluviatilis  in  position  of  eyes ;  from  T.  illin' 
oietisvt  in  position  of  eyes. 

Two  male  specimens. 

Paehygnatha  brevis  Keys. 
Not  uncommon  in  marshes,  Nov.,  Dec. 

Paehygnatha  autumnalis  Keys. 

Not  uncommon,  Fall  Creek,  Round  Marshes,  Six  Mile  Creek,  Oct., 
A/ec» 
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Faohyg^natha  zanthostoma  Keys. 
Rare,  one  specimen. 

ITloborinflB. 
Uloborns  plumipes  Lucas. 

Rare,  Six  Mile  Creek,  Fall  Creek,  Aug. 
Hyptiotes  oavatas  Ilentz. 
Very  common. 

THOMISIDiB. 
Thomisined. 

Xystious  stomaohosns  Keys.    Plate  III,  fig.  1. 
Several  specimens. 

Xystious  ferooulns  Keys.    Plate  III,  figs.  3  and  3a. 

A  few  specimens,  not  common. 
Xystious  distinotus,  nov.  sp.    Plate  III,  fig.  89. 

Total  length                            ?  6-7mm. 

Length  of  cephalothorax  3*  mm.    .            breadth  2*9mm. 

Length  of  sternum             l'5mm.                breadth  .9mm. 

Length  of  femur  I             3*  mm.                tibia  I  2*  mm. 

Length  of  femur  IV          2*  mm.                tibia  IV  1.6mm. 

Distance  between  epigynum  and  spinnerets  l*5mm. 

Cephalothorax  a  light  reddish-brown  on  sides,  growing  darker 
and  containing  a  large  triangular  light  spot  behind,  upper  edge 
straight ;  above  a  broad  light  stripe,  with  a  median  double  line  ter- 
minated behind  by  a  black  triangle ;  in  front  each  side  of  this  line 
a  little  tinged  with  brown ;  eyes  black  ;  clypeus  white ;  mandibles 
light ;  legs  pale,  above  mottled  with  brownish  and  a  few  black  spots 
and  with  a  white  line  on  front  pairs,  hind  legs  more  distinctly  ringed 
with  black  at  tip  of  femur,  tip  of  patella,  and  base  and  tip  of 
tibia ;  under  side  of  coxae  with  a  few  brown  linear  markings ;  sternum 
light  with  a  dark  border,  interrupted  in  front,  the  field  with  many 
dark  dots;  mouth-parts  brownish,  abdomen  above  light  brown, 
white  near  the  apex  ;  near  base  a  few  black  spots;  near  apex  a 
black  blotch  each  side  connected  by  a  black  line ;  in  front  of  these 
two  narrow  transverse  black  bands,  broadly  interrupted  in  the 
middle ;  in  front  of  each  black  band  a  narrow  light  band  ;  venter 
brown  mottled  with  blackish  ;  epigynum  yellow.  The  M.  E.  equal 
and  equally  fur  apart,  the  lower  nearer  the  lower  S.  E.  than  to  each 
other ;  M.  E.  form  a  quadrangle  broader  than  high.      Two  rows  of 
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6-7  spines  on  under  side  of  tibise  and  metatarsi,  I  and  II.     Abdo- 
men broadest  behind  the  middle. 

One  adult  and  several  young,  Indian  Spring. 

Xyitious  branneai,  nov.  sp.    Plate  III,  fig.  4. 

Total  length 

Length  of  cephalothorax 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 
Distance  between  epigynu 

Cephalothorax  reddish-brown,  darker  on  cephalic  part  and  on 
sides ;  more  yellow  behind  ;  a  brighter  narrow  stripe  on  the  middle  ; 
clypeus  sanr*e  color ;  falces  and  palpi  reddish-brown ;  maxillae,  lip, 
sternum  and  under  side  of  legs  lighter,  more  yellowish,  legs,  upper 
side  reddish-brown ;  distal  joints  darkest.  Abdomen  above  and 
below  a  uniform  dark  brown,  without  markings ;  spinnerets  reddish. 
Cephalothorax  widest  a  little  caudad  of  middle,  much  higher  at 
middle  than  in  front ;  clyi)eus  vertical ;  eyes  in  two  nearly  equally- 
bent  rows,  those  of  upper  row  of  about  equal  size  and  at  equal  dis- 
tances from  each  other ;  the  four  M.  E.  form  a  quadrangle  wider 
than  high ;  the  lower  M.  E.  scarcely  smaller  and  slightly  nearer 
each  other  than  the  upper  M.  E.;  lower  M.  E.  scarcely  nearer 
the  much  larger  S.  E.  than  each  other ;  sternum  much  longer  than 
wide ;  abdomen  rounded  ;  the  epigynum  consists  of  a  cavity  broader 
than  long  at  the  bottom  of  which  two  dark  oblong  bodies  lie  separ- 
ated by  a  septum.  On  tibise  I  and  II  two  rows  of  six  to  seven 
spines ;  on  metatarsi  I  and  II  two  rows  of  five  to  six  spines. 

One  specimen. 

Zyitioiii  erudelii,  nov.  sp.    Plate  III,  figs.  5  and  5a. 

Total  length  9  8*3mm. 

Length  of  cephalothorax      3'9mm.  breadth  3*8mm. 

Length  of  sternum  2*  mm.  breadth  l-5mm. 

Length  of  femur  I  3*  mm.  tibial  2*3mm. 

Length  of  femur  IV  2*4mm.  tibia  IV  l'9mm. 

Distance  between  epigynum  and  spinnerets  2'7mm. 

Cephalothorax  yellow,  with  sides  reddish-brown,  and  above  on 
head  same  color ;  the  edges  of  head  white ;  a  narrow  median  con- 
sisting of  two  dark  lines;  clypeus  and  eye-region  reddish -brown  ; 
£Eilces,  palpi,  mouth-parts,  sternum  reddish-brown  ;  upper  surface  of 
]egi  yellowish,  thickly  mottled  with  dark  brown,  distal  joints 
darker.     Abdomen  dark  brown,  lighter  around  the  anterior  sides  ; 
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sides  of  dorsum  darkest  and  separated  into  three  parts  by  light 
cross  lines ;  venter  dark  brown,  somewhat  reddish  in  the  middle, 
spinnerets  yellowish,  reddish-brown  at  base.  Cephalothorax  higher 
in  middle  than  in  front ;  clypeus  vertical ;  the  four  M.  E.  form  a 
quadrangle  as  broad  as  high  ;  the  lower  M.  E.  not  smaller,  and  as 
far  from  each  other  as  are  the  upper  M.  E.  from  each  other,  and 
nearer  to  the  larger  S.  E.  than  to  each  other ;  eyes  of  upper  row 
at  about  equal  distances,  and  of  nearly  equal  size.  On  both  tibise 
and  metatarsi  I  and  II  two  rows  of  five  to  six  spines. 
Rare. 

Xystious  transyersui,  nov.  sp.    Plate  III,  figs.  6,  6a  and  6b. 

Total  length 
Length  of  cephalothorax 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 
Distance  between  epigyni 

Cephalothorax  light  yellowish,  with  a  dark  reddish-brown  band 
each  side  terminated  by  two  black  oblong  spots ;  head  reddish- 
brown,  edge  white,  with  a  narrow  median  stripe  terminated  behind 
by  a  black  spot ;  clypeus  lighter  than  sides  ;  base  of  hills  of  S.  E. 
white  ;  falces,  palpi,  mouth-parts,  sternum  and  under  side  of  legs 
light  reddish-brown,  spotted  or  striped  with  darker  brown,  legs 
above  light  reddish-brown  with  darker  spots;  a  white  stripe  on 
femur,  patella  and  tibia  I  and  II.  Abdomen  brown  above,  white 
on  posterior  sides,  and  dark  brown  on  venter ;  spinnerets  white  with 
a  dark  band  at  base;  the  brown  of  dorsum  darker  toward  the  apex, 
and  here  separated  on  each  side  by  a  few  white  cross  lines  into 
almost  black  quadrangles.  Cephalothorax  much  higher  in  middle 
than  in  front,  widest  in  middle ;  clypeus  vertical ;  eyes  in  two  rows 
about  equally  curved ;  the  four  M.  E.  form  a  quadrangle  wider  than 
high ;  the  lower  M.  E.  as  far  from  each  other  as  are  the  upper 
M.  E.  from  each  other ;  the  lower  M.  E.  farther  from  each  other 
than  from  the  very  much  larger  S.  E. ;  the  eyes  of  the  upper  row  at 
about  equal  distances  from  each  other ;  the  upper  M.  E.  somewhat 
larger  than  the  lower  M.  E.  and  smaller  than  the  upper  S.  E. ; 
abdomen  rounded,  widest  caudad  of  middle ;  on  metatarsi  I  and 
II  two  rows  of  four  to  five  spines,  on  tibise  I  and  II  two  rows  of 
three  to  four  spines. 


b 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  55 

Not  uncommon,  Sept.  What  I  take  to  be  the  male  is  smaller 
4mm.  long ;  the  markings  and  color  similar  but  brighter ;  palpus 
as  figured. 

Xyitioui  lentui,  nov.  sp.    Plate  II,  fig.  67. 

Total  length  ^  4*5mm. 

Length  of  femur  I  3*8mm.  tibia  I         2*2mm. 

Cephalothorax  as  broad  as  long  and  shorter  than  femur  I. 

Cephalothorax  reddish-brown  on  sides;  with  a  light  stripe  in 
middle  above,  a  darker  somewhat  triangular  area  in  front  part  of 
this  light  stripe  terminated  behind  by  a  black  triangle ;  a  light 
band  connecting  the  S.  E. ;  clypeus  and  mandibles  reddish-brown  ; 
sternum  pale,  with  many  small  brown  dots;  coxae  lineated  with 
brown ;  underside  of  legs  pale,  with  a  narrow  brown  stripe  and 
numerous  brown  dots  ;  above  with  darker  blotches ;  metatarsi  and 
tarsi  pale.  Abdomen  brown  above,  with  small  white  and  dark 
brown  transverse  spots  on  hinder  part;  edge  of  abdomen  with  a 
white  line ;  venter  creased  with  white  and  brown.  The  M.  E.  equal 
and  form  a  square ;  lower  M.  E.  nearer  to  the  larger  S.  E.  than  to 
each  other,  eyes  of  the  upper  row  at  about  equal  distances.  Two 
rows  of  four  to  six  spines  on  under  side  of  tibise  and  metatarsi  I  and 
II.  Male  palpi  with  the  two  horny  claws  projecting  from  the 
center  as  in  X.  triguttatus  and  X,  diacursana. 

Two  males. 

Xyitioua  trignttatni  Keys. 

Several  males ;  one  has  one  of  the  upper  M.  E.  only  about  one- 
sixth  the  size  of  the  other. 

Xyitioua  nervoioa,  noF,  sp.    Plate  III,  figs.  8  and  8a.    Plate  IV,  fig.  84. 

Total  length 

Length  of  cephalothorax 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 
Distance  between  epigyni 

Cephalothorax  light  yellowish,  sides  mottled  and  veined  with 
reddish-brown ;  a  narrow  dark-edged  stripe  on  head  terminated 
behind  by  a  reddish  point ;  clypeus  reddish-brown,  in  one  case  a 
light  stripe  between  the  two  rows  of  eyes ;  falces  yellowish,  darker 
toward  the  base;  mouth-parts,  sternum,  under  side  of  coxae,  femora 
and  palpi  light  yellow,  palpi  darker  above,  rest  of  legs  yellowish- 
brown,  spotted  with  brown,  and  with  tibia  and  metatarsi  I  and  II 
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vluikei*  towHni  the  tip.  Abdomen  reddish-brown  with  many  faint 
white  s^K>U ;  jjide*  and  venter  reddish-brown ;  spinnerets  light  yellow, 
i^'ophalothorax  much  higher  in  middle  than  in  front;  widest  at 
luidiUo ;  clypeud  vertical ;  eyes  in  two  curved  rows ;  the  eyes  of  the 
\i[>[Kv  i*ow  Ht  about  equal  distances,  and  about  equal  in  size ;  the 
VI.  K.  of  the  lower  row,  about  as  close  to  each  other  as  to  the  much 
lurgi^r  S.  E.;  the  four  M.  £.  make  a  quadrangle  much  wider  than 
high  ;  the  lower  M.  K.  smaller  and  slightly  closer  to  each  other  than 
tho  up|>cr  M.  K.;  abilomeu  rounded ;  two  rows  of  spines  on  tibise 
:ukI  luctutHitu  I  and  II>  five  to  seven  spines  in  each  row ;  epigynum 
coiutiiiisi  uf  a  cavity  wider  than  long,  somewhat  triangular  in  outline^ 
divided  by  a  low  !k>ptum. 

lotal  length  S  5*  mm. 

Li5n^ih  of  wphalothorax  2*4mm.  breadth  2*4mm. 

Lougih  of  Hteruum  I'lmm.  breadth  1*  mm. 

Length  ot^  femur  1  3*4mm.  tibia  I  3*  mm. 

l-ougth  uf  femur  IV  21mm.  tibia  IV  I'Gmm. 

^VphiiUahorax  and  appendages  as  in  the  9  I  abdomen  yellowish- 
UioAu,  veuler  lighter;  three  pairs  of  elongate  reddish-brown  spots 
v»u  xuudal  p44it  of  dorsum  ;  a  white  band  on  the  cephalic  edge  of 
v\^vh  \\H>l ;  oyei*  ai»  in  the  9  ;  abdomen  longer  in  proportion  to  size 

\v  I-  uu<,vmmo«  in  meadows.     Sept.;  taken  in  copulation. 

\\4UtfU«  U^'>U(MUi»  uov.  8p.     Plate  III,  fig.  9. 

I  ^  a^th  v»f  a^phalothorax    2'8mm. 
\  sa^th  v>t  Alei'uuiu  l*4mm. 

I  v^a^iU  v>f  t'oaiur  I  3-  mm. 

I  siij^vh  s*f  tiMuur  IV  2*  mm. 

lV\MUvv  M\stHn»  epigynum  and  spinnerets 

\  V^^^*'^lv'''h\^vu\  yellow-brown,  darkest  on  head,  with  a  median 
S;^,\.  l»Mv^,  iUvltv*  rtnliiish-brown  terminated  behind  by  a  darker 
M\^>xu  \^K^l .  murgiit  nearly  white;  clypeus  yellow-brown;  base  of 
>!,  V*  s«a  S.  K.  whitish;  mandibles  and  palpi  redd  ish -brown  ;  legs 
^*j^A>v*  v\\<  ^**\*\ui»  biu*e  of  femora  lighter,  tarsus  darkest;  sternum 
\N<iVx^v%H  vUrkor  t>n  sides ;  venter  whitish,  sides  obliquely  striped 
w-^tK  \mn^n^w»  *|»iuuorots  reddish,  dorsum  white,  with  four  pair  of 
U\'i;v  n^^^ViiuUr  «»|H>t8  brown,  somewhat  connected  with  each  other 
I^^N^HK  ^  wuslian  sernited  white  stripe  ;  basal  spots  largest;  quad- 
^^IN^W  \^f  M'  •'*»  broader  than  high  ;  four  M.  E.  equally  large ; 
^i\iVV  ?*^  K  UiV*r  than  upper  M.  E.  and  a  little  smaller  than  lower 


6-4mm. 

breadth 

2-8mm. 

breadth 

1'  mm. 

tibia  I 

2*  mm. 

tibia  IV 

l'3mm. 

2*  mm. 
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S.  E.,  which  are  very  much  larger  than  lower  M.  E.;  eyes  of  upper 
row  at  about  equal  distances,  lower  row  with  M.  E.  closer  to  S.  E. 
than  to  each  other ;  four  pairs  of  spines  on  tibia  I ;  four  to  five 
pairs  on  metatarsus  I ;  three  pairs  on  tibia  II ;  four  pairs  on  meta- 
tarsus II. 

Rare,  two  specimens ;  one  from  woods  west  of  Varna  in  March. 

Zystions  limbatus  Keys. 
Two  males. 

Zystious  qnadrilineatus  Keys.    Plate  III,  fig.  10. 
Infrequent. 

Zystious  g^losns  Keys.     Plate  III,  figs.  7  and  7a. 

Infrequent,  Six  Mile  Creek,  Sept. 

Zyitioui  maoulatui  Keys. 

Not  uncommon,  Sept.    This  may  not  be  this  species ;  if  not  it  is 
new. 

Oxyptila  georgiana  Keys.    Plate  III,  fig.  II. 
Not  uncommon,  Inlet  Marsh,  Oct. 

Oxyptila  oonspuroata  Thor.     Plate  III,  fig.  12. 

Rare,  Fall  Creek  in  woods  west  of  Varna,  under  leaves  in  March. 
Coriaraohne  versicolor  Keys.    Plate  III,  fig.  13. 

Common,  under  bark  in  winter. 
Kisnmena  rosea  Keys.    Plate  III,  figs.  15,  15a. 

Several  specimens. 

Kisumena  georgiana  Keys. 
One  sp>ecimeu. 

Kisnmena  foliata,  nov.  sp.    Plate  III,  figs.  17,  17a.    Plate  II,  fig.  37. 

Total  length  $ 

Length  of  cephalothorax    2*  mm. 
Length  of  sternum  1'  mm. 

Length  of  femur  I  2*3mm. 

Length  of  femur  IV  1  •2mm. 

Distance  between  epigynum  and  spinnerets 

Cephalothorax  white  or  slightly  yellowish,  with  a  light  brown 

band  each  side  not  reaching  to  caudal  margin,  the  cephalic  ends 

connected  through  the  eye-region  by  a  broad  reddish  band,  that 

frequently  covers  the  whole  clypeus;  eyes  surrounded  by  white; 

mouth-parts  white  with  black   hairs ;  sternum  white.     Abdomen 

whitish,  a  red  horizontal  and  two  oblique  bands  each  side;  the 
5 


5"  mm. 

breadth 

2*  mm. 

breadth 

8'  mm. 

tibia  I 

l-8mm. 

tibia  IV 

9'  mm. 

I'Smm. 
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latter  ofteu  faint ;  on  front  of  dorsum  a  red  spot ;  caudal  half  of 
dorsum  with  two  red  stripes  converging  to  meet  just  above  the 
spinnerets ;  venter  and  spinnerets  light,  the  latter  sometimes  with  a 
red  spot  at  base.  Markings  on  dorsum  vary  in  quantity ;  some- 
times the  red  spot  on  front  of  dorsum  is  connected  with  the  two 
bands  behind ;  sometimes  the  red  bands  are  so  wide  that  the  dorsum 
appears  red  with  four  white  bands.  Legs  whitish,  the  metatarsi 
I  and  II  usually  a  little  darker ;  tibia  I  and  II  frequently  with  two 
red  bands.  Front  of  cephalothorax  as  high  as  in  middle  ;  widest  in 
middle ;  lower  row  of  eyes  more  curved  than  upper ;  upp>er  row  of 
equal  size ;  M.  E.  slightly  nearer  each  other  than  to  the  S.  E. ;  lower 
row  about  of  the  same  size  and  at  equal  distances;  the  four  M.  E. 
form  a  quadrangle  just  as  broad  as  high ;  abdomen  widest  a  little 
caudad  of  middle ;  sternum  heart-shaped,  almost  as  wide  in  front  as 
in  middle ;  body  and  legs  covered  with  bristles  arising  from  reddish 
punctures;  two  rows  of  spines  on  tibiae  I  and  II,  two  to  four  spines 
in  each  row ;  two  rows  of  five  to  six  spines  on  metatarsi  I  and  II. 

Total  length 

Length  of  cephalothorax 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 

Markings  similar  to  the  $  ,  a  little  brighter  ;  the  femur  I  and  II 
with  prominent  red  spots,  patella  and  tibioe  I  and  II  with  red 
bauds. 

Common,  Sept.,  Oct.. 

Kisumena  vatia  Clerck. 

Common,  May  and  Sept. 
Misnmena  plaoida,  nov.  sp. 

Total  length  $  juv.  4'8mm. 

Length  oi  cephalothorax       •2ram.  breadth  l-9mm. 

Length  of  sternum  1*  mm.  breadth         'TSmm. 

Length  of  femur  I  2.5mm.  tibia  I  l*8mm. 

Length  of  femur  IV  1*  mm.  tibia  IV        'Gmm. 

Distance  between  epigynum  and  spinnerets  l*4mm. 

Cephalothorax  light  yellow,  with  a  band  each  side  of  reddish- 
yellow,  reaching  from  the  anterior  margin  and  not  quite  to  the  pos- 
terior ;  at  end  of  head  a  small  projection  entad  from  each  band ; 
eye-region  whitish  ;  clypeus  a  little  reddish  ;  legs  a  light  gray-yellow, 
distal  joints  a  little  redder.  Abdomen  a  gray-white  above  and 
below ;  sternum  and  mouth-parts  white ;  abdomen  >vith  many  red- 


^ 

4*     mm. 

l-8mm. 
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•l*75mm. 

•9mm. 
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•75mm. 
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dish  punctures,  each  supporting  a  blackish  hair.  Area  occupied 
by  M.  E.  as  long  as  broad,  a  little  broader  behind ;  eyes  of  upper 
row  of  equal  size,  and  at  about  equal  distances;  the  lower  M.  E. 
equal  the  upper  M.  E.  and  are  smaller  than  the  lower  8.  E.,  to  which 
they  are  no  nearer  than  to  each  other ;  abdomen  pointed  behind ; 
two  rows  of  four  to  five  spines  on  tibia  I  and  II,  two  rows  of  six  to 
seven  spines  on  metatarsi  I  and  II. 
One  young  specimen. 

Bnnolnia  aleatorius  Hentz.    Plate  III,  figs.  18  and  18a. 
Thomisus  aleatoriiut  Hentz  ^ . 
Bundnia  brendelli  Keys. 

Two  females,  one  with  abdomen  white,  the  other  with  abdomen 
yellow.    Aug.,  on  the  campus. 

Tmariui  oandatus  Hentz. 

Not  uncommon  in  Sept.,  on  trees  and  fences. 

PhilodrominsB. 
Tibellni  oblongns  Walck. 

Common  in  sphagnum  bogs.  May. 

Philodromns  vnlgaris  Hentz.     Plate  III,  figs.  23  and  23a. 

Common. 

Philodromus  praelustris  Keys.    Plate  III,  fig.  19. 

What  I  take  to  be  this  species  is  not  very  common ;  one  speci- 
men was  taken  in  a  house,  Oct. 

Pliilodromus  sigpiifer,  no  v.  sp.    Plate  III,  fig.  20. 

Total  length  $  juv.  5mm. 

Cephalothorax  white  or  yellowish,  dark  brown  each  side ;  clypeus 
light,  a  brown  band  extending  through  the  lower  row  of  eyes  and 
ending  in  the  S.  E.  of  the  upper  row,  here  enlarged  and  extending 
around  the  upper  M.  E. ;  between  the  upper  M.  E.  arises  a  short 
median  brown  line,  extending  a  short  distance  caudad  ;  a  little  re- 
moved from  the  caudal  end  each  side  is  a  small  brown  puncture ; 
legs  white  with  brown  markings ;  several  small  spots  on  coxae ;  a 
band  at  middle  and  end  of  femora;  patella  suffused  with  brown; 
tibia  with  a  band  at  each  end  and  some  small  spots  between ;  meta- 
tarsus and  tarsus  with  spots,  the  latter  often  dirty  white ;  palpi  white 
with  brown  spots ;  mandibles  yellowish-white  with  a  few  brown 
marks  at  base ;  mouth-parts,  sternum  and  venter  white,  lip  a  little 
darker ;  spinnerets  yellowish  white.    Abdomen  white  with  a  dark 
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brown  stripe  around  each  side,  not  meeting  either  in  front  or  behind ; 
above  a  lighter  brown  cloud  covers  nearly  the  whole  dorsum  ;  on 
the  anterior  part  is  left  two  white  stripes,  which  meet  at  about  the 
middle  of  the  abdomen ;  behind  this  a  few  white  spots ;  at  about 
the  middle  of  the  length  of  each  white  stripe  is  a  brown  puncture. 
Cephalothorax  widest  behind  the  middle,  truncate  behind  and 
angles  rounded ;  the  clypeus  but  slightly  oblique  and  rounded ;  eyes 
all  about  equal ;  all  M.  E.  nearer  to  S.  E.  than  to  each  other ;  the 
upper  M.  E.  nearly  as  far  apart  as  the  lower  S.  E.;  the  two  S.  E. 
and  one  upper  M.  E.  form  an  equilateral  triangle ;  S.  E.  on  tuber- 
cles ;  sternum  truncate  in  front  and  behind  ;  extending  between 
hind  coxae ;  abdomen  widest  behind  the  middle ;  base  slightly  emar- 
ginate;  probably  next  to  last  moult.  Male  young;  same  size  but 
legs  longer;  same  coloration  except  legs  with  more  brown. 
Not  uncommon  in  woods,  under  bark  in  winter. 

Philodromns  gracilis,  nov.  sp.    Plate  III,  fig.  21. 

Total  length  $  6-8mm. 

Length  of  cephalothorax    3'  mm.  breadth  3*  mm. 

Length  of  sternum  l'9mm.  breadth  l'5mm. 

Length  of  femur  I  3' 1mm.  tibia  I  2*7mm. 

Length  of  femur  IV  3*6mm.  tibia  IV  2'6mm. 

Distance  between  epigynum  and  spinnerets  2*3mm. 

Cephalothorax  yellowish-brown,  darker  brown  on  sides ;  clypeus 
yellowish ;  falces  yellow ;  lip  brown  ;  maxillse  and  palpi  yellow ; 
sternum  light  yellow ;  femora  and  coxae  light  yellow,  spotted  with 
brown  ;  other  joints  darker,  with  brown  spots;  venter  light  >  epigy- 
num darker ;  dorsum  of  abdomen  brown,  with  many  small  white 
spots,  larger  toward  the  base ;  near  caudal  end  a  few  short,  narrow, 
curved,  light  cross-bands,  best  seen  when  wet.  Cephalothorax  not 
much  higher  in  middle  than  in  front ;  upper  row  of  eyes  nearly 
straight ;  lower  row  curved ;  the  four  M.  E.  make  a  quadrangle 
wider  behind  than  high,  and  wider  behind  than  in  front ;  eyes  all 
of  nearly  equal  size  ;  the  upper  M.  E.  nearer  to  S.  E.  than  to  each 
other ;  the  lower  M.  E.  also  nearer  S.  E.  than  to  each  other ;  cly- 
peus nearly  vertical,  a  little  convex ;  abdomen  narrower  than  ceph- 
alothorax ;  widest  a  little  behind  the  middle ;  basal  edge  straight, 
as  are  also  the  anterior  sides ;  hind  angle  acute ;  two  rows  of  three 
spines  each  on  both  tibiae  and  metatarsi  I  and  II ;  epigynum  con- 
sists of  a  cavity  broader  than  long,  a  club-shaped  body  lies  across 

it. 

Two  specimens,  one  from  Buttermilk  Creek,  March. 
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Fhilodromus  nnioolor,  nov.  sp.    Plate  III,  fig.  22. 

Total  length  *  9  4-2mni. 

Length  of  cephalothorax    l'75mm.  breadth  l*8mm. 

Length  of  sternum  1*1  mm.  breadth  !•  mm. 

Length  of  femur  I  2*1  mm.  tibial  TOmm. 

Length  of  femur  IV  2*     mm.  tibia  IV  1  "Smm. 

Distance  between  epigynum  and  spinnerets  2*  mm. 

Cephalothorax  and  abdomen  gray  above,  the  former  with  a  few 
brown  stripes ;  legs  light  gray  above,  mottled  with  brown  ;  falces 
and  lip  gray ;  maxillae  lighter ;  sternum  white ;  legs  whitish  on 
under  side ;  palpi  gray  above,  light  beneath,  black  at  tip  ;  venter 
whitish  ;  spinnerets  yellowish ;  epigynum  reddish.  Cephalothorax 
flat ;  widest  near  caudal  end  ;  clypeus  a  little  oblique ;  eyes  about 
equal ;  M.  E.  of  both  rows  nearer  8.  E.  than  to  each  other ;  the  four 
M.  £.  make  a  quadrangle  wider  behind  than  high,  and  twice  as 
wide  behind  as  in  front ;  abdomen  as  wide  as  cephalothorax  ;  hind 
angle  slightly  acute ;  three  pairs  of  spines  on  under  side  of  both 
tibiae  and  metatarsi  I  and  II. 

Rare,  Sept.,  on  pavement. 

Philodromas  ornatai,  noy.  sp.    Plate  III,  figs.  24  and  24a. 

Total  length  $  4'5mm. 

Length  of  cephalothorax    1*5  ram.  breadth  l*6mm. 

Length  of  sternum  '95mm.  breadth  *9mm. 

Length  of  femur  I  1*8  mm.  tibial  l'4mm. 

Length  of  femur  IV  1*9  mm.  tibia  IV  I'lmm. 

Distance  between  epigynum  and  spinnerets  l'75mm. 

Cephalothorax  yellowish-white,  sides  brown;  clypeus  and  eye- 
T^on  yellowish-white ;  upper  edge  of  side  stripes  straight  and 
parallel  to  each  other,  falces  greenish-yellow;  mouth-parts  and 
sternum  white ;  legs  and  palpi  white,  distal  joints  darker,  with 
scattered  dark  markings.  Abdomen  above  white ;  venter  dirty 
white;  sides  black;  at  the  middle,  an  angular  projection  of  the 
black  of  the  side  extends  into  the  white  above ;  toward  the  apex  of 
the  white  above  some  faint  dark  chevrons;  under  spinnerets  yellow, 
upper  ones  dark ;  epigynum  dark.  Cephalothorax  and  spines  as 
usual ;  abdomen  one  and  one  half  times  as  wide  as  cephalothorax ; 
hind  angle  right  angled  ;  eyes  about  equal  in  size  ;  all  except  lower 
M.  E.  on  prominent  white  hills  ;  M.  E.  of  both  rows  nearer  S.  E.  than 
each  other ;  the  four  M.  E.  make  a  quadrangle  wider  behind,  both 
than  in  front  and  high ;  sternum  sharp  pointed  behind  not  pro- 
longed between  the  hind  coxae. 

Two  specimens. 
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Philodromus  plaoidus,  nov.  sp.    Plate  III,  figs.  25  and  25a. 

Total  length                             9  S'Smm. 

Length  of  cephalothorax    1*5  mm.                breadth  l*4mm. 

Length  of  sternum              1*     mm.                breadth  'Oram. 

Length  of  femur  I              l'96mm.                tibial  l'5mm. 

Length  of  femur  IV            1-9  mm.                 tibia  IV  l*2mm. 

Distance  between  epigynum  and  spinnerets  1*  mm. 

Cephalothorax  white  or  dirty  white ;  the  sides  dark  reddish- 
brown,  the  inner  margin  of  the  dark  sides  not  quite  parallel ;  just 
behind  each  upper  M.  E.  a  short  brownish  stripe ;  clypeus  dirty 
yellowish  white  ;  legs  white  with  dark  markings  ;  one  on  upper  side 
of  coxae,  one  at  middle  and  one  at  end  of  femora,  a  few  fainter  be- 
yond ;  mandibles  dirty  yellow-white ;  mouth-paits  nearly  white ; 
sternum  white.  Abdomen  and  venter  white  or  dirty  white ;  spin- 
nerets reddish  ;  epigynum  red-brown  ;  on  each  side  of  the  abdomen 
is  a  dark  brown  stripe  which  do  not  meet  in  front,  but  suddenly 
narrowing  at  the  middle  of  their  length  and  growing  fainter  behind, 
meet  above  the  spinnerets  ;  on  anterior  dorsum  a  light  brown  spear- 
shaped  mark ;  at  each  side  of  the  middle  a  little  brown  puncture ; 
on  each  side  of  the  end  a  larger  oblique  impression  ;  behind  these 
some  faint  light  brown  curved  cross-bands.  Cephalothorax  widest 
behind  the  middle ;  truncate  behind,  hind  angles  rounded  ;  clypeus 
oblique  ;  upper  row  of  eyes  equal  in  size  and  M.  E.  nearer  S.  E. 
than  to  each  other ;  lower  M.  E.  smaller  and  nearer  S.  E.  than  to 
each  other ;  the  upper  M.  E.  nearer  the  lower  8.  E.  than  to  any 
other  eyes,  and  nearly  as  far  apart  as  are  the  lower  S.  E. ;  the  upper 
S.  E.  on  prominent  tubercles ;  sternum  truncate  in  front ;  prolonged 
between  the  hind  coxse,  widened  behind  and  truncate ;  abdomen 
emarginate  at  base,  widest  slightly  behind  the  middle. 

Several  specimens. 

Philodromus  minutus,  nov.  sp.    Plate  V,  fig.  85. 

Total  length  $ 

Length  of  cephalothorax    T     mm. 
Length  of  sternum  '8  mm. 

Length  of  femur  I  r05mra. 

Length  of  femur  IV  1'     mm. 

Distance  between  epigynum  and  spinnerets 

Cephalothorax  white  on  yellowish-white,  the  sides  reddish-brown ; 
legs  white  or  yellowish- white  with  a  few  scattered  dark  markings ; 
clypeus  yellowish ;  abdomen  dirty  white  or  yellowish  ;  darker  or 
brown  on  the  anterior  sides,  blackish  near  the  apex  on  each  side ; 
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tibia  I 
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none  of  the  brown  extends  over  into  the  white  dorsum  as  in 
P.  ornatus;  above  on  dorsum  three  somewhat  broad  brown  stripes, 
one  mesal  ending  at  the  middle  of  the  abdomen ;  behind  this  a 
broader  one  on  each  side  extending  two-thirds  of  the  way  to  the 
spinnerets;  falces,  mouth-parts  and  sternum  yellowish-gray;  venter 
gray  or  white ;  spinnerets  darker  at  tips ;  epigynum  reddish-brown, 
eyes  on  white  hills.  Abdomen  oval,  almost  twice  as  long  as  wide, 
not  much  wider  than  cephalo thorax  ;  eyes  equal,  about  as  usual ; 
sternum  prolonged  between  the  hind  coxse ;  anterior  angles  sharp ; 
sides  pointed  between  the  coxae  II  and  III ;  a  series  of  black  dots 
around  the  edge. 
Uncommon. 

Philodromus  minusoulus,  no  v.  sp.    Plate  II,  fig.  39. 
Total  length  9  2-9mm. 

Cephalothorax  white ;  brown  on  each  side ;  abdomen  white  above, 
black  around  the  sides  ;  legs  light  with  faint  darker  bands  toward 
the  tip;  sternum  broad,  extending  between  the  hind  coxse,  concave 
in  front;  abdomen  flat ;  venter  light,  falces  reddish ;  mouth-parts  a 
little  yellowish ;  the  black  along  the  sides  is  continuous  while  in 
P.  minutus  it  is  interrupted  in  the  middle.  Close  to  P.  minutus, 
but  no  stripes  on  dorsum,  the  white  much  clearer  while  in  P.  minutus 
the  white  is  yellowish. 

One  specimen. 

Philodromni  ezilis,  nov.  sp.    Plate  II,  fig.  40. 

Total  length  9  3-8mm. 

Length  of  cephalothorax  l*4mm.  breadth  l-4mm. 

Length  of  abdomen  2*4mm.  breath  l'2mm. 

Length  of  sternum  'Smm.  breadth  '6ram. 

Cephalothorax  light  yellow  in  middle,  sides  thickly  veined  with 
yellow-brown ;  clypeus  yellowish,  mandibles  and  palpi  nearly  white ; 
sternum  whitish,  with  little  punctures  most  numerous  on  the  sides, 
of  a  lavender  color;  lung-plates  white ;  epigynum  reddish-yellow; 
spinnerets  yellowish ;  venter  whitish  with  lavender  punctures,  grow- 
ing more  numerous  on  the  sides  and  behind ;  dorsum  and  upper 
sides  of  abdomen  white  washed  with  lavender,  darkest  on  the  sides 
and  behind ;  the  plan  of  markings  is  similar  to  P.  rufus,  a  faint 
median  stripe  on  front  of  dorsum  ;  behind  this  two  darker  stripes 
which  are  indistinctly  connected  with  the  side  stripe ;  coxae 
yellowish ;  legs  all  broken  off;  the  sternum  is  much  narrower  than 
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in  p.  rufu8  and  projects  farther  behind ;  eyes  similar  to  P.  rufiiB 
but  the  S.  E.  are  farther  from  each  other  than  in  that  species. 
One  specimen  from  Freeville,  May. 

Philodromus  mfai  Walck.    Plate  III,  fig.  26. 
.  Common. 

Philodromus  latioeps  Keys. 

One  specimen,  $  probably  this  species. 

Philodromns  aureolns  Clerck. 

Three  young  specimens  are  probably  this  species. 

LYCOSIDiE. 

Lyoosa  frondioola  Em. 

Common  among  dead  leaves  in  gorges. 

Lyoosa  nidioola  Em. 
Common  among  dead  leaves  in  gorges. 

Lyooia  koohi  Keys. 

Not  uncommon  among  dead  leaves. 

Lyoosa  oommunis  Em. 

Frequent  under  stones,  South  Hill,  Six  Mile  Creek,  McKinney's 
Twin  Glens. 

Lyoosa  nigroventris  Em. 

Rare,  Summit  Marsh,  Aug. 
Lyoosa  pratensis  Em. 

Common  in  fields. 

Lyoosa  similis,  nov.  sp.    Plate  II,  fig.  30. 

Total  length 

Length  of  cephalothorax 
Length  of  abdomen 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 

Cephalothorax  yellow ;  eyes  surrounded  by  black ;  a  brown  stripe 
each  side,  and  a  brown  margin  ;  the  dorsal  light  stripe  is  suddenly 
narrowed  at  caudal  part  of  head  ;  the  anterior  portion  contains  a 
short  dark  stripe  each  side  ;  mandibles  reddish -yellow ;  mouth-parts 
and  sternum  yellow,  the  latter  with  a  faint  darker  spot  in  middle ; 
legs  and  palpi  yellow,  no  darker  markings,  finely  black  haired  and 
black  spined  ;  venter  grayish-yellow  ;  epigynum  reddish,  very  small; 


9 

10-8mm. 

4*9mm. 

breadth 

3-7mm. 

6*  mm. 

breadth 

3'8mm. 

2*  mm. 

breadth 

l'5mm. 

3-2mm. 

tibia  I 

2*5mm. 

4*lmm. 

tibia  IV 

3*  mm. 
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Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 


breadth 
breadth 
breadth 
tibia  I 
tibia  IV 


12*  mm. 
3'5mm. 
4'4mm. 
I'Smm. 
2*4mm. 
3'  mm. 


spinnerets   like   venter ;   dorsum  dark   brownish-yellow ;  a  black 
spear-shaped  outline  on  front  part  and  some  cross  lines  behind  this ; 
some  small  dark  spots  on  rest  of  dorsum  ;  eyes  as  usual. 
Occasional  in  fields  near  Indian  Spring. 

Lyeoia  mfiventrii,  dot.  sp.    Plate  III,  fig.  35. 

Total  length  9 

Length  of  cephalothorax     5'2mm. 
Length  of  abdomen  7*  mm. 

2'5mm. 

3*lmm. 

3*9mm. 

Small  female  about  10mm.  long. 

Cephalothorax  red-brown ;  eye-region  blackish  ;  a  light  median 
stripe,  widest  in  front  and  gradually  tapering  toward  the  hind 
margin ;  a  light  stripe  each  side  somewhat  above  the  margin,  occa- 
sionally indistinct ;  mandibles  darker  red-brown ;  mouth-parts  red- 
brown,  lighter  at  tips ;  sternum  red-brown  ;  legs  and  palpi  a  little 
lighter,  sometimes  with  very  indistinct  darker  spots  or  rings;  abdo- 
men above  and  below  red-brown  like  sternum  ;  epigynum  sur- 
rounded by  jet  black  hairs ;  no  definite  plan  of  markings,  only  a 
few  scattered  small  darker  spots  on  dorsum  which  are  oi^n  indis- 
tinct; abdomen  covered  with  yellow-brown  hairs.  First  row  of 
eyes  not  quite  as  wide  as  second ;  dorsal  eyes  farther  from  each  other 
than  are  the  second  row  of  eyes,  and  much  closer  to  them  than  to 
each  other ;  the  epigynum  is  much  like  that  of  Trochosa  avara,  but 
the  species  is  much  larger  and  no  sign  of  spots  on  the  venter  and 
scarcelv  a  trace  of  them  on  dorsum ;  it  is  different  from  what  I  have 
called  T.  avara. 

Uncommon,  Fall  Creek,  Jan. 

Xyooia  hnmilii,  nov.  sp.    Plate  III,  fig.  36. 

Total  len^h 

Length  of  cephalothorax 
Length  of  abdomen 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 

Cephalothorax  red-brown,  darkest  on  upper  sides  but  not  a  dis- 
tinct stripe ;  eye-region  nearly  black ;  mandibles  and  sternum  red- 
brown  ;  legs  light  red-brown  to  yellow-brown,  darkest  on  front 
pairs,  no  markings  on  them ;  palpi  like  legs  ;  abdomen  brown,  no 
stripe ;  venter  lighter  brown  ;  maxillae  scarcely  tipped  with  white ; 


9 

10'5mm. 

5'  mm. 

breadth 

3*lmm. 

6*  mm. 

breadth 

3*  mm. 

2'5mm. 

breadth 

l-8mm. 

3*4mm. 

tibia  I 

2'5ram. 

4'4mm. 

tibia  IV 

4*  mm. 
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spinnerets  like  venter ;  epigynum  reddish ;  legs  black  haired  and 
spined;  abdomen  with  long  black  and  white  hairs  and  shorter 
yellowish  ones;  sternum  with  stiff  black  hairs;  epigynum  sur- 
rounded by  white  haii*s ;  first  row  of  eyes  shorter  than  second ;  eyes 
of  second  row  more  than  their  diameter  apart,  and  not  larger  than 
dorsal  eyes. 

One  specimen,  Round  Marshes,  May. 

Lyooia  avara  Keys. 

Trochosa  avara  Keys. 

Uncommon,  Six  Mile  Creek,  March. 
Lycosa  ooreafa  Hentz. 

Infrequent,  Six  Mile  Creek,  Fall  Creek,  Sept.  and  Oct. 
Lyoosa  polita  Em. 

One  specimen. 

Lyooia  soutulata  Hentz. 

One  specimen. 
Lyoosa  vulpina  Em. 

Two  specimens.  Six  Mile  Creek,  in  holes. 

Lyooia  orudelii,  nov.  sp.    Plate  III,  fig.  37. 

Total  length 

Length  of  cephalothorax 

Length  of  abdomen 


9 

15'  mm. 

7-9mm. 

breadth 

5'6mm. 

8*lmm. 

breadth 

57mm. 

3-9mm. 

breadth 

3*  mm. 

5-2mm. 

tibia  I 

3'6mm. 

6'  mm. 

tibia  IV 

4-7mm. 

Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 

Cephalothorax  red-brown,  darker  in  eye-region  ;  with  three  light 
stripes,  the  median  one  arising  from  between  the  second  row  of  eyes 
as  a  fine  line,  gradually  widening  and  reaching  the  hind  margin, 
widest  at  dorsal  groove;  the  side  stripes  more  than  their  width 
above  the  edge,  and  scarcely  as  wide  as  the  dorsal  stripe ;  clypeus 
dark  ;  mandibles  nearly  black  ;  mouth-parts  black,  with  tips  light ; 
sternum  jet  black  with  many  black  hairs ;  under  side  of  coxse 
blackish  with  black  hairs ;  femora  yellow-brown ;  hinder  ones 
with  darker  spots;  other  joints  yellow-brown,  hinder  ones  with 
darker  rings,  on  front  ones  the  rings  are  scarcely  apparent ;  legs 
with  many  black  hairs;  palpi  yellow-brown,  tip  of  last  joint  darker; 
abdomen  black,  clothed  with  yellow  pubescence;  a  black  spear- 
shaped  mark  reaching  to  the  middle  of  the  abdomen ;  on  sides 
yellow  and  black  hairs  tend  to  form  narrow  lines ;  venter  dark  with 
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Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 


breadth 
breadth 
breadth 
tibia  I 
tibia  IV 


14*  mm. 
4*9mm. 
5*  mm. 
2'5mm. 
8'3mm. 
3*8mm. 


black  and  yellow  hairs,  which  form  four  yellow  stripes ;  the  two 
middle  ones  do  not  reach  beyond  the  middle  of  the  abdomen,  the 
others  do ;  epigynura  reddish,  surrounded  by  black  hairs ;  spinnerets 
brown ;  dorsal  eyes  much  farther  from  each  other  than  are  the  eyes 
of  the  second  row  from  each  other. 
One  specimen. 

Lyooia  immaoulata,  nov.  sp.    Plate  V,  fig.  38. 

Total  length  9 

Length  of  cephalo thorax      6*  mm. 
Length  of  abdomen  8*  mm. 

3*  mm. 

4'9mm. 

5'  mm. 

Cephalothorax  red-brown,  with  a  narrow  light  stripe  arising  be- 
hind the  second  row  of  eyes  and  reaching  the  hind  margin,  slightly 
wider  in  the  middle  ;  on  the  sides  a  broader  indistinct  light  stripe ; 
mandibles  red-brown ;  mouth-parts  red-brown,  lighter  at  tips ; 
cephalic  half  of  sternum  dark  brown,  caudal  half  yellowish  ;  legs 
yellowish,  coxse  with  black  stripes ;  femora  some  brownish,  but 
without  bands ;  no  bands  on  other  joints ;  thickly  black  haired ;  abdo- 
men may  not  be  normal,  dark  gray,  brownish  toward  the  apex ;  when 
wet,  a  faint  black  spear-shaped  outline  on  basal  half;  venter  lighter 
yellowish ;  epigynum  small  and  reddish ;  spinnerets  reddish-yellow  ; 
palpi  reddish-yellow ;  first  row  of  eyes  about  as  wide  as  second. 

One  specimen. 

Lycoia  ezitiota,  nov.  sp.    Plate  I,  fig.  39. 

Total  length 

Length  of  cephalothorax 
Length  of  abdomen 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 

Small  $  is  but  14*5  mm.  long. 

Cephalothorax  yellow  or  reddish-yellow,  with  a  dark  stripe  each 
side,  leaving  a  narrow  dorsal  stripe  of  light,  which  expands  to  sur- 
round the  dorsal  groove ;  the  extreme  margin  also  dark ;  a  few 
small  dark  spots  on  the  light  side  stripes ;  mandibles  black  with 
light  hair ;  mouth-parts  brownish  with  black  hair ;  sternum  yellow 
or  reddish,  with  a  faint  darker  central  mark,  and  with  black  hairs 
legs  yellow  or  reddish;  the  metatarsus  and  tarsus  nearly  black 
other  joints  with  dark  marks  and  rings,  most  distinct  on  the  tibia 


large  $ 

17*  mm. 

9'5mm. 

breadth 

7*  mm. 

8'5mm. 

breadth 

5'4mm. 

4*5mm. 

breadth 

4'  mm. 

8*  mm. 

tibia  I 

7*  mm. 

9*3mm. 

tibia  IV 

8*  mm. 
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Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 


breadth 
breadth 
breadth 
tibia  I 
tibia  IV 


20*  mm. 
6'8mm. 
7*4mm. 
3'5ram. 
5'  mm. 
5 '5mm. 


under  side  of  coxae  with  a  large  brownish-black  spot;  tarsus  of 
jialpus  black,  rest  of  palpus  yellowish ;  abdomen  dark  brown  above, 
light  beneath ;  venter  spotted  with  many  small  black  dots,  some- 
times forming  a  band  just  behind  the  lung  slits;  these  small  black 
spots  also  on  dorsum,  but  not  so  prominent ;  also  a  spear-shaped 
black  outline  on  front  of  dorsum  ;  spinnerets  brownish-yellow ;  legs 
with  many  black  spines. 
Several  specimens. 

Lyooia  oblonga,  nov.  sp.    Plate  III,  fig.  40. 

Total  length  9 

Length  of  cephalothorax      9*  mm. 
Length  of  abdomen  12*  mm. 

4'6mm. 

7*  mm. 

7*  mm. 

Cephalothorax  dark  brown,  with  a  narrow  light  stripe  arising 
between  the  second  row  of  eyes,  passing  caudad,  widening  to  sur- 
round the  dorsal  groove,  then  narrowing  and  reaching  the  hind 
margin.  A  few  light  spots  on  the  lower  sides  but  not  forming  a 
stripe ;  mandibles  jet  black ;  mouth-parts  and  sternum  black ; 
legs  and  palpi  black,  with  yellowish  markings  on  the  femora, 
partly  rings  and  partly  spots ;  on  the  tibia  and  patella  a  ring ;  other 
joints  not  distinctly  marked.  Abdomen  dark  brown,  thickly 
covered  with  short  golden-yellow  pubescence,  on  the  sides  and 
venter  leaving  many  small  spots  of  black  hairs ;  above  no  mark- 
ings ;  the  hairs  are  brightest  toward  the  apex  of  the  abdomen ; 
spinnerets  dark  brown;  region  of  epigynum  with  many  black 
hairs ;  a  spot  of  yellow  hairs  on  each  lung-plate  ;  a  band  of  black 
just  caudad  of  the  lung-slits.  First  row  of  eyes  almost  as  wide  as 
second ;  dorsal  eyes  about  as  those  of  second  row  and  farther  from 
each  other  than  the  latter ;  epigynum  very  small. 

One  specimen. 

Pardosa  lapidioina  Em. 

Common  in  gorges  among  shale. 
Pardosa  pallida  Em. 

Uncommon,  Six  Mile  Creek,  Fall  Creek,  Sept. 

Pardoia  annulata,  nov.  sp.    Plate  I,  fig.  41. 

Total  length  9  5*  mm. 

Length  of  cephalothorax      2'4mm.  breadth      2*  mm. 

Length  of  abdomen  2'6mm.  breadth       r7mm. 


Iki. 
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Length  of  sternum  l-4mm.  breadth       1*  mm. 

Length  of  femur  I  2*  mm.  tibia  I         l'4mm. 

Length  of  femur  IV  3*  mm.  tibia  IV     2*  mm. 

Cephalothorax  with  a  broad  reddish-yellow  stripe  each  side, 
above  this  a  broader  dark  stripe  with  irregular  edges ;  extreme 
margin  of  cephalothorax  somewhat  darkened  ;  on  dorsum  a  reddish- 
yellow  stripe,  widest  in  front;  constricted  at  end  of  head  and  then 
tapering  caudad  ;  eye-region  black ;  clypeus  reddish-yellow  ;  mandi- 
bles similar;  legs  and  palpi  light  reddish-yellow,  ringed  with  black, 
rings  on  femora  not  always  complete ;  sternum  yellowish,  often 
with  a  black  stripe'  extending  from  the  caudal  end  toward  the 
middle ;  sometimes  a  few  other  black  marks  ;  on  front  of  dorsum  a 
triangular  reddish-yellow  stripe  not  reaching  quite  to  the  middle  of 
the  abdomen ;  rest  of  dorsum  is  a  brown  network,  yellow  between 
the  meshes ;  the  network  looks  like  cross-lines  on  the  meson  but  at 
sides,  irregular ;  venter  lighter ;  base  yellowish,  beyond  brownish  ; 
spinnerets  yellowish;  front  margin  ofepigynum  raised  and  dark 
colored,  the  hind  part  also  dark  colored,  the  intermediate  part  so 
light  as  to  be  hardly  distinguishable. 

Uncommon. 

Pardoia  venaita,  nov.  sp.    Plate  I,  figs.  42,  42a. 

Length  9  5*8mm. 

Length  of  cephalothorax     2*7mm.  breadth       l'9mm. 

Length  of  abdomen  31mm.  breadth       l*9mm. 

Cephalothorax  dark  brown,  with  a  few  indistinct  yellowish  spots 
near  the  sides,  eye-region  black ;  a  broad  central  yellowish  stripe, 
contracted  in  front  of  dorsal  groove,  then  enlarging  to  surround 
the  groove  and  again  contracting  behind  it,  and  reaching  the  hind 
margin  ;  mandibles  yellowish  with  a  brownish  spot  near  base ;  legs 
and  palpi  pale  with  darker  rings;  sternum  black  ;  venter  grayish  ; 
spinnerets  light ;  sides  and  dorsum  darker,  almost  black,  with  many 
pale  yellowish  spots;  a  median  basal  stripe  pointed  behind,  not 
quite  reaching  the  middle  of  dorsum,  yellowish  ;  a  spot  each  side  of 
this  at  base  yellowish  ;  at  the  hind  end  of  this  stripe  on  each  side 
two  yellow  spots,  the  hind  pair  containing  a  black  dot ;  behind  this 
two  pairs  of  similar^' spots,  united  on  meson,  each  containing  a 
black  dot;  just  above  the  spinnerets  several  narrow  cross-bands  of 
yellow ;  each  side  of  the  median  markings,  there  are  other  yellowish 
spots,  some  quite  large,  making  the  abdomen  look  like  a  Coelotes; 


9 

8'  mm. 

4*  mm. 

breadth 

3*  mm. 

4*4mm. 

breadth 

2-9mm. 

2'  mm. 

breadth 

l*4mm. 

3.3mm. 

tibia  I 

2-5mm. 

3*5mm. 

tibia  IV 

3'  mm. 
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epigynum  quite  small ;  in  what  I  take  to  be  a  young   $  the  abdo- 
men is  narrower,  but  the  markings  the  same. 
Several  specimens. 

Pardosa  bmnnea  Em. 
Two  specimens. 

Pardosa  graoilii,  nov.  sp.    Plate  I,  fig.  43.    Plate  I,  fig.  50. 

Total  length 

Length  oi  cephalothorax 
Length  of  abdomen 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 

Cephalothorax  dark  red-brown  with  a  median  light  stripe  gradu- 
ally tapering  behind  ;  eye-region  blackish  ;  mandibles  and  sternum 
red-brown ;  mouth-parts  a  little  lighter ;  legs  and  palpi  red-brown, 
with  dark  spots  and  rings  more  distinct  on  hind  pair ;  abdomen 
above  and  below  red-brown,  with  light  brown  hair;  markings  not 
distinct ;  a  spear-shaped  blackish  outline  on  front  part  of  dorsum  ; 
behind  this  a  few  distinct  cross-lines,  and  some  small  darker  spots 
each  side;  epigynum  reddish;  dorsal  eyes  almost  as  close  to  each 
other  as  to  the  eyes  of  second  row.  In  what  I  take  to  be  the  ^  the 
head  is  somewhat  narrower  at  the  cephalic  end  ;  length  7'5  mm. ; 
colors  similar  to  9  • 

Not  uncommon. 

Pardosa  albopatella  Km. 

Not  uncommon,  Six  Mile  Creek. 

Pardosa  nigropalpis  Em. 
Several  specimens. 

Pardosa  montana  Em. 

Two  specimens  probably  this  species. 


Pardosa  mcesta,  nov.  pp.    Plate  III,  fig.  44. 

Total  length  9 

Length  of  cephalothorax  2*r)mm. 

I^ength  of  abdomen  2-7mm. 

Length  of  sternum  l-4ram. 

Length  of  femur  I  21  mm. 

Length  of  femur  IV  2-9mm. 


breadth 
breadth 
breadth 
tibia  I 
tibia  IV 


5'lmm. 
2'  mm. 
l*9mm. 
r  mm. 
l*5mm. 
2-2mm. 


'     Cephalothorax  almost  uniform  reddish-brown,  somewhat  lighter 
in  the  middle,  head  nearly  black  ;  clypeus  and  mandibles  yellowish  ; 
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sternum  black  ;  legs  yellowish,  redder  toward  the  tips,  no  distinct 
rings,  but  some  faint  darker  markings  on  side  of  femora;  palpi 
yellowish  ;  dorsum  of  abdomen  nearly  black,  a  little  reddish  tinge ; 
venter  reddish-brown  with  a  narrow  black  line  each  side,  and  a 
broader  black  stripe  in  the  middle;  very  slight  trace  if  any  of 
lighter  markings  on  the  dorsum  ;  dorsal  eyes  not  as  close  together 
as  in  P.  annulata  or  P.  pallida. 
One  specimen. 

PardoM  obioleta,  nov.  sp.    Plate  III,  fig.  45. 

Length  $  5'3mm. 

Length  of  cephalothorax      2'3mm.  breadth      2*  mm. 

Length  of  abdomen  3*  mm.  breadth       l'9mm. 

A  larger  specimen,  apparently  the  same  species  is  7  mm.  long. 
Cephalothorax  dark  brown ;  eye-region  black ;  with  a  broad  median 
rufous  stripe,  much  constricted  in  front  of  dorsal  groove,  then 
enlarging  to  surround  the  groove  and  then  becoming  smaller; 
mandibles  reddish-yellow  ;  sternum  black ;  legs  and  palpi  yellowish, 
with'darker  incomplete  rings,  these  only  apparent  on  the  upper  sur- 
face of  the  legs ;  epigynum  reddish  ;  venter  grayish ;  sides  and  dor- 
sum nearly  black,  with  faint,  apparently  irregular  blotches  of 
yellowish ;  the  basal  stripe  not  seen  ;  somewhat  similar  to  P.  montana 
but  the  legs  paler  and  less  distinctly  ringed ;  all  the  markings  are 
indistinct. 

Two  specimens. 

Pirmta  piratioa  Clerok. 
Uncommon. 

Pirata  ininlarii  Em. 
Not  uncommon. 

Pirata  montana  Em. 

Uncommon. 
Pirata  montanoides,  nov.  sp.    Plate  I,  fig.  46. 

Total  length  $ 

Length  of  cephalothorax  1'8  mm. 

Length  of  abdomen  1*9  mm. 

Length  of  sternum  •82mm. 

Length  of  femur  I  1*4  mm. 

Length  of  femur  IV  1*7  mm. 

Cephalothorax  yellow  with  a  dark  stripe  each  side,  somewhat 
widest  behind  ;  eyes  surrounded  by  black ;  a  line  each  side,  reaching 
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from  dorsal  groove  toward  the  second  row  of  eyes;  mandibles, 
sternum,  mouth-parts,  legs  and  palpi  yellow ;  legs  in  one  specimen 
with  indistinct  darker  rings ;  abdomen  yellow  above  and  below ; 
epigynum  reddish ;  spinnerets  yellow ;  a  small  black  mark  on 
middle  of  venter;  above  on  dorsum  many  irregular  black  spots 
which  leave  a  central  yellow  stripe  divided  by  dark  cross-lines ; 
very  similar  to  P,  montana ;  cephalothorax  a  little  narrower  than  in 
that  species;  epigynum  looks  like  two  reddish  spots. 
Several  specimens. 

Pirata  agilis,  nov.  sp.    Plate  I,  fig.  47. 

Total  length 

Length  of  cephalothorax 
Length  of  abdomen 
Length  of  sternum 
Length  of  femur  I 
Length  of  femur  IV 

Cephalothorax  brown,  black  around  the  eyes,  a  yellowish  stripe 
in  middle,  widest  at  cephalic  end,  gradually  tapering  to  the  caudal 
margin ;  this  encloses  two  lines  which  extend  each  side  from  the 
dorsal  groove  to  eyes  of  the  second  row ;  no  side  stripes ;  mandibles 
yellowish ;  sternum  yellow,  with  a  dark  margin ;  legs  yellow  with  na 
markings,  distal  joints  darker;  abdomen  brownish  above  and 
below ;  spinnerets  yellowish,  epigynum  blackish ;  a  light  yellowish 
stripe  above  in  middle  of  dorsum,  very  faint  at  base,  and  behind 
divided  by  several  blackish  cross-lines;  legs  with  fine  black  hairs 
and  long  red-brown  spines ;  epigynum  appears  as  a  short  transverse 
dark  spot. 

Several  specimens.  Fall  Creek,  March. 

Pirata  minuta  Em. 
One  specimen. 

Pirata  ezig^a,  nov.  sp.    Plate  I,  fig.  48. 

Total  length  9  3*  mm. 

Length  of  cephalothorax  l*4mm.  breadth  '9mm. 

Length  of  abdomen  TGmm.  breadth  *9mm. 

Length  of  femur  I  1*  mm.  tibial  'Smm. 

Length  of  femur  IV  l*9mm.  tibia  IV  l*4mm. 

Cephalothorax  yellowish,  with  a  black  stripe  each  side,  widest 
toward  the  caudal  end ;  the  extreme  margins  of  cephalothorax  also 
black  ;  eye-region  black  ;  median  groove  black,  from  the  cephalic  end 
of  which  arises  two  stripes  diverging  toward  the  dorsal  eyes ;  man- 
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dibles  brownish-yellow ;  legs  and  palpi  yellowish,  some  dark  marks 
on  femora;  patella  tipped  with  dark,  and  tibia  with  two  rings; 
sternum  yellowish  with  many  small  black  dots;  dorsum  of  abdomen 
black  with  many  small  yellow  spots ;  venter  yellowish,  with  a  few 
black  lines  and  spots ;  epigynum  reddish ;  spinnerets  greenish  ; 
upper  ones  darker ;  lobe  of  epigynum  reddish,  sides  of  lobe  darker. 
One  specimen,  Enfield  Creek,  Sept 

Anlonia  anrantioa  Em. 
One  specimen. 

Ooyale  nndata  Hentz. 
Common. 

Dolomedes  tenebrosus  Uentz. 
Common. 

Dolomedes  urinator  Hentz. 

One  specimen.    Six  Mile  Creek,  Apr. 
Dolomedes  sexpnnotatns  Hentz. 

Frequent  on  edge  of  streams. 
Dolomedes  soriptns  Hentz. 

Infrequent,  Fall  Creek,  on  edge  of  stream,  Sept. 

ATTIDJE. 

Phidippus  mystaoeus  Hentz. 

Common  ;  in  cases  under  stones  in  winter. 
Phidippiis  albomacTilatas  Keys. 

One  specimen,  female. 

Pliidippiis  rauterbergii  Peek. 

A  few  immature  specimens  agree  very  well  with  the  description 
Fall  Creek. 

PMdippus  mooookii  Peck.     Plate  IV,  fig.   83. 

One  male  10  mm.  long  probably  this  species. 

Phidippus  tripnnotatns  Hentz. 

Common. 
Phidippus  cardinalis  Hentz. 

Infrequent. 
PUdippns  mfai  Ilentt. 

Common. 

6 
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Phidippus  minutus  nov.  sp.    Plate  V.,  figs.  27  and  27a. 

Total  length  9  7-7mm. 

Length  01  cephalothorax      3*  mm.  breadth       2'6mni. 

Length  of  abdomen  4'9mm.  breadth       2*9mm. 

Leg  formula  4-1-2-3. 

Cephalothorax  and  abdomen  black,  covered  with  golden  yellow 
short  hair,  and  scattered  long  black  and  white  hairs;  clypeus 
whitish  yellow;  mandibles  dark,  somewhat  greenish  iridescent; 
legs  reddish  with  black  rings ;  palpi  yellowish,  with  whitish-yellow 
hairs ;  sternum  dark-red  brown  with  light  hairs ;  venter  red-brown 
on  sides,  with  yellowish  hairs,  a  broad  central  light  stripe,  limited 
each  side  by  dark  ;  epigynum  and  spinnerets  reddish  ;  dorsum  with 
a  band  at  base,  losing  itself  on  the  sides ;  another  oblique  band  on 
side ;  two  rows  of  three  spots  on  caudal  part  of  dorsum,  white. 
Second  row  of  eyes  not  quite  twice  as  far  from  dorsal  as  from  lateral 
eyes ;  dorsal  eyes  very  prominent ;  first  pair  of  legs  largest ;  tibia  I 
with  three  strong  black  spines  at  tip ;  anterior  coxsb  separated  by 
almost  width  of  labium ;  sternum  less  than  one  and  one-half  times 
as  long  as  broad. 

One  specimen. 

PhilsBUS  prinoeps  Peck.    Plate  II,  fig.  32. 

Three  males  which  may  belong  to  this  species. 
PhilsBUS  militarifl  Hentz. 

Abundant. 
Dendrsrpliaiites  oapitatns  Hentz. 

Abundaut. 

Dendryphantes  elegans  Hentz. 
One  male  specimen. 

Dendryphantes  flavns  Peck. 

Not  uncommon  ;  under  stones  in  cases  during  the  winter. 

Dendryphantes  flavipedes  Peck. 

Three  females,  quite  similar  to  the  males ;  epigynum  as  on  Plate 
II,  fig.  33. 

Dendryphantes  insignis,  nov.  sp.    Plate  V,  figs.  2S  and  28a. 

Total  length  9  4'6mm. 

Length  of  cephalothorax  l*8mm.  breadth       l'3mm. 

Length  of  abdomen  2*9mm.  breadth       l*8mm. 

Leg  formula  4-1-3-2. 
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Cephalothorax  red,  with  white  pubescence  and  long  scattered 
black  hairs ;  eyes  on  a  black  band ;  clypeus  with  white  hairs ;  falces 
reddish ;  palpi  light,  with  white  hairs ;  legs  yellowish,  with  reddish 
at  ends  of  joints,  front  legs  darker ;  sternum  red-brown.  Abdomen 
whitish-yellow,  with  white  pubescence  and  long  black  hairs ;  four 
red-brown  spots  each  side  on  dorsum,  more  or  less  connected  across 
the  middle  by  chevrons,  the  basal  ones  connected  by  a  curved  line ;  a 
spot  above  apex  red-brown ;  spinnerets  and  median  stripe  on  venter 
red-brown ;  sides  and  rest  of  venter  light ;  epigynum  dark  ;  sides  with 
a  faint  trace  of  reddish  oblique  bands.  Sternum  broad,  truncate  in 
front ;  anterior  coxsb  separated  by  more  than  width  of  labium ;  first 
l^;s  much  the  stoutest ;  first  and  second  pairs  of  legs  as  in  Z>.  Jlavi- 
pedes. 

Not  uncommon. 

Dendryphantes  omatns,  nov.  sp.    Plate  IV,  fig.  29;  Plate  V,  fig.  29. 

Total  length  9  4-9mm. 

Length  oi  cephalothorax  l'8mm.  breadth       I'Smm. 

Length  of  abdomen  3'lmm.  breadth       2'  mm. 

Leg  formula  4-1-3-2. 

Cephalothorax  reddish;  eyes  on  black  band;  with  short  white 
pubescence  and  long  scattered  white  and  black  hairs ;  clypeus  with 
white  hairs;  mandibles  reddish  ;  sternum  dark  red-brown ;  legs  and 
palpi  yellowish,  the  femora  of  first  pair  more  red-brown ;  legs  dis- 
tinctly ringed  with  red-brown,  and  with  white  pubescence  and 
longer  black  hairs.  Abdomen  whitish-yellow,  with  short  whitish 
pubescence  and  long  white  and  a  few  black  hairs ;  dorsum  with 
red-brown  bands  more  or  less  connected  with  an  irregular  central 
stripe ;  basal  band  horseshoe-shaped ;  three  others  behind  it  more 
straight;  upper  side  white;  lower  side  with  a  broad  red-brown 
stripe ;  venter  with  a  broad  median  red-brown  stripe,  constricted 
just  in  front  of  red-brown  spinnerets,  and  then  widened  to  surround 
them.  First  legs  stoutest,  but  not  so  large  as  in  some  species; 
anterior  coxse  separated  by  more  than  width  of  labium;  sternum 
oblong ;  abdomen  swollen  with  eggs. 

One  specimen. 

Dendrsrpliantes  exigiias,  nov.  sp.    Plate  V,  fig.  30. 

Total  length                             9  4-4mm. 

Length  of  cephalothorax      r8mm.  breadth       I'Smm. 

Length  of  abdomen              2*7mm.  breadth       l'7mm. 
Leg  formula                      4-1-3-2. 
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Cephalothorax  reddish,  with  reddish  pubescence  which  has  a 
faint  greenish  tinge,  more  green  close  to  the  eyes,  on  sides  whiter ; 
eyes  on  black  spots ;  long  black  hairs  scattered  over  surface ;  long 
white  hairs  on  clypeus ;  mandibles  reddish ;  palpi  and  legs  yellowish^ 
with  short  white  hairs  and  longer  black  ones ;  no  bands  on  legs, 
nor  stripes;  first  pair  more  brownish,  sternum  light  red  with  white 
hairs.  Abdomen  red-brown,  with  pubescence  like  cephalothorax, 
and  scattered  long  black  hairs ;  a  white  band  at  base  and  anterior 
sides ;  two  rows  of  small  white  spots,  those  behind  elongated 
obliquely ;  a  dark  spot  behind  each  light  one ;  two  white  spots  on 
each  side;  venter  with  white  pubescence  and  long  black  hairs; 
spinnerets  light;  epigjmum  dark.  First  legs  stoutest;  anterior 
coxae  separated  by  scarcely  width  of  labium ;  sternum  more  con- 
tracted in  front  than  in  D.  insignis. 

One  specimen. 

Attns  paliistris  Peck. 

Not  rare.  Inlet  Marsh,  May ;  Freeville,  Aug. 

loius  formosus,  nov.  sp.     Plate  V,  fig.  31. 

Total  length                             ^  7*  mm. 

Length  of  cephalothorax      3*  mm.  breadth       2*  mm. 

Length  of  abdomen              4'lmm.  breadth       l'5mm. 
Leg  formula                       1-4-3-2. 

Cephalothorax  dark  red-brown ;  eye-region  black,  bordered  be- 
hind by  a  white  band;  some  patches  of  white  near  eyes,  and  a 
narrow  stripe  just  above  lower  margin ;  rest  of  cephalothorax 
probably  covered  with  yellowish,  nearly  hyaline  short  hairs; 
mandibles  dark  red-brown ;  palpi,  first  legs  and  sternum  similar ; 
other  coxse  yellow  ;  femora  nearly  black  ;  other  joints  yellowish  or 
reddish ;  many  strong  spines  on  upper  side  of  all  femora.  Abdo- 
men black,  above  with  a  basal  white  band  of  hairs,  and  several 
white  spots  along  each  side ;  rest  probably  covered  with  yellowish, 
hyaline  hairs  like  cephalothorax  ;  venter  gray  with  white  hairs  and 
a  central  dark  stripe.  Anterior  coxie  not  separated  by  width  of 
labium ;  posterior  coxa  touching ;  second  eyes  half  way  between 
dorsal  and  lateral  eyes ;  first  legs  longest  and  strongest ;  eye-region 
equally  wide  in  front  and  behind  ;  cephalothorax  widest  at  middle ; 
spinnerets  black. 

One  specimen. 

loius  albovittatns  Keys. 
Several  males ;  not  Wala  albovittata  Keys. 
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loiui  palxnaniin  Hentz. 

One  male ;  Fall  Creek,  Aug. 

loins  mitratns  Hentz. 

Not  uDcommon,  in  cases  on  evergreen  trees.  Fall  Creek,  Oct. ; 
Six  Mile  Creek,  Sept. 

loins  hartii  Em.  1892.    Plate  V,  fig.  32. 
loins  moBStns,  nov.  sp.     Plate  V,  fig.  33. 

Length  $  5"lmm. 

Length  of  cephalothorax      2'3mm.  breadth       l*8nim. 

Length  of  abdomen  2*8ram.  breadth       l*5mm. 

Cephalothorax  reddidh  ;  eyes  connected  by  a  black  stripe ;  whole 
cephalothorax  probably  clothed  with  white  hairs ;  mandibles  and 
mouth-parts  red-brown  ;  sternum  nearly  black  ;  venter  with  a  broad 
reddish  median  stripe,  and  light  each  side,  clothed  with  white  hairs  ; 
all  except  front coxse  yellow ;  these  are  reddish;  femur  I  reddish, 
nearly  black  above ;  rest  of  leg  I  reddish,  tarsus  pale ;  base  of  patella 
pale ;  basal  half  of  femora  II,  III  and  IV  yellow  like  coxse,  rest  dark 
red-brown ;  patella  and  tibia  a  little  lighter,  metatarsus  and  tarsus 
pale,  the  former  with  tip  red-brown ;  claw  blackish.  Abdomen  dark 
reddish  above  and  on  sides ;  badly  rubbed ;  with  a  short  basal  whitish 
band  ;  traces  of  yellowish  spots  on  dorsum  ;  two  pairs  near  the  apex 
are  largest,  forming  incomplete  chevrons ;  in  front  of  them  the  spots 
more  median.  First  leg  much  the  stoutest ;  head  projecting  over 
base  of  mandibles;  mandibles  oblique  ;  palpi  red-brown  ;  three  pairs 
of  large  spines  near  tip  of  tibia  I ;  and  one  pair  at  middle,  and  one 
at  tip  of  metatarsus  I. 

One  specimen. 

loins  ologans  Keys. 
One  young  specimen,  probably  this  species,  Burdick's  Glen,  Sept. 

Iris  ootavns  Hentz. 

One  specimen. 

Iris  norvosns  Peck. 
One  specimen. 

Hasarins  hoyi  Peck. 

One  young  specimen. 

Habrooestnm  latens,  nov.  sp.    Plate  V,  fig.  34. 

Total  length  9  5*  mm. 

Length  of  cephalothorax      2*5mm.  breadth       1  -Omm. 

Length  of  abdomen  2'6mm.  breadth       I'Smm. 
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Cephalothorax  yellow  brown;  eye-region  covered  with  black, 
indented  behind  by  the  yellow-brown,  with  long  black  hairs,  a  few 
reddish  hairs  around  eyes;  clypeus  with  some  long  white  hairs; 
legs  yellowish,  without  markings,  some  black  hairs  and  some 
shorter  colored  ones,  often  red  or  yellowish  ;  sternum  nearly  white, 
with  edges  dark ;  mouth-parts,  coxse,  and  under  side  of  femora 
nearly  white ;  dorsum  of  abdomen  very  densely  covered  with  some- 
what long  colored  hairs,  red,  golden-yellow,  and  white,  with  three 
oblique  elongate  spots  of  black  each  side ;  long  black  hairs  scattered 
over  dorsum  ;  venter  dark  gray  with  white  hairs  ;  epigynum  dark; 
anterior  coxae  separated  by  width  of  labium  ;  sternum  oblong, 
pointed  behind  ;  first  leg  stoutest. 

Not  uncommon. 

Habrooestnm  ooBoatnm  Hentz. 

Uncommon,  males;  the  spine  on  the  tarsus  of  the  palpus  is 
larger  and  longer  than  in  Peckham's  figure. 

Habrooestnm  peregrinum  Peck. 

Not  uncommon ;  Fall  Creek,  Sept. 
Habrooestnm  splendens  Peck. 

Frequent,  Fall  Creek,  Aug.  and  Sept.,  Buttermilk  Creek. 

Saitis  pulez  Uentz. 
Common. 

Astia  vittata  Hentz. 

Abundant. 

Astia  vittata  var.  niger  Peck. 

One  specimen. 
Epiblemum  soenioum  Clerck. 

Common. 
Admestina  wbeelerii  Peck. 

One  female  which  is  probably  this  species. 

Total  length  9  4-3mm. 

Length  01  cephalothorax      l*4mm.  breadth         '9mm. 

Length  of  abdomen  2'9mm.  breadth       l'4mm. 

Cephalothorax  red-brown,  nearly  black  on  head;  with  white 
hairs,  a  few  rusty  hairs  in  the  band  connecting  eyes ;  legs  pale 
yellowish  with  black  marks  and  rings ;  mandibles  dark  brown  ; 
abdomen  gray  with  silvery  spots,  and  a  broad  median  dark  brown 
serrated  stripe ;  several  small  brown  spots  each  side ;  spinnerets 
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project  beyond  the  end  of  abdomen ;  pale  above  and  brown 
beneath,  a  brown  stripe  on  each  lower  side;  venter  with  a  few 
small  brown  spots  mixed  in  with  the  silvery ;  epigynum  brown ; 
sternum  brown  with  white  hairs;  abdomen  with  white  hairs; 
cephalothorax  low;  quadrangle  of  eyes  wider  behind  ;  second  row 
of  eyes  half  way  between  lateral  and  dorsal  eyes ;  anterior  M.  E. 
very  large;  head  overhanging  the  mandibles;  abdomen  swollen 
with  eggs ;  broadest  behind  the  middle ;  anterior  coxai  nearly 
touching;  posterior  coxae  touching ;  sternum  widest  between  coxse  II 
and  III ;  legs  short,  first  pair  stoutest ;  epigynum  as  figured  on 
Plate  II,  fig.  34. 
One  specimen. 

Marptusa  familiaris  Ilentz. 
Common. 

Marptusa  mpioola  Hentz.    Plate  IV,  figs.  49  and  49a. 

Total  length  9  10*4mm. 

Length  of  cephalothorax      4*5mm.  breadth       3*5mm. 

Length  of  abdomen  6'  mm.  breadth       3'  mm. 

Male  about  same  size,  abdomen  a  little  narrower. 

Cephalothorax  red-brown ;  eye-region  black ;  hinder  sides 
brownish,  and  a  brownish  angular  cross-band  behind,  leaving  only 
a  yellow-brown  spot  on  hind  margin  ;  mandibles  red-brown ;  first 
leg  yellow-brown,  much  darker  at  ends  of  joints ;  other  legs  more 
yellowish  with  indistinct  darker  rings  ;  sternum  yellowish ;  anterior 
coxae  separated,  posterior  ones  touching ;  venter  gray  or  yellowish ; 
in  female  with  a  faint  darker  median  stripe ;  epigynum  reddish,  as 
is  also  the  region  of  the  male  openings ;  spinnerets  light;  dorsum 
and  sides  dark  gray  with  a  light  central  stripe,  the  posterior  part  of 
which  is  made  up  of  chevrons,  and  contains  a  more  or  less  distinct 
serrated  narrow  gray  stripe  ;  other  light  spots  and  lines  are  mixed 
in  with  the  gray  on  the  sides,  especially  in  the  ^ ;  body  covered 
with  white  hairs ;  a  cluster  of  stiff  black  bristles  just  below  and 
behind  the  lateral  eyes.  Cephalothorax  broad  and  low ;  eye-region 
a  little  broader  in  front  than  behind,  more  so  in  ^  than  in  $  ; 
dorsal  eyes  look  more  dorsad  than  in  M,  familiaris. 

Resembles  the  dry  cliffs  on  which  it  is  found  ;  in  Fall  Creek  and 
Six  Mile  Creek ;  three  specimens ;  the  first  pair  of  legs  of  the  ^  is 
very  stout  and  long;  patella  and  tibia  I  measuring  5*5  mm. 
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Homalattus  oyaneus  Uentz. 
One  specimen. 

Neon  nellii  Peck. 

Not    uncommon    under    leaves  in    gorges.      In   winter    often 
attached  to  a  little  case. 

Zygoballtis  bettini  Peck. 

Several  specimens. 
Synemosyna  formica  Hentz. 

Two  specimens,  Six  Mile  Creek  and  Fall  Creek. 

Synageles  pioata  Hentz. 
One  specimen. 

Explanation  of  Plates. 

Plate  I. 

Fig.  39,  Lycosa  exitiosa ;  fig.  4 1 ,  Pardoaa  annulaia ;  fig.  42,  Par- 
dosa  venuata;  fig.  43,  Pardoaa  gracilis;  fig.  46,  Pirata  mo7itanoidea ; 
fig.  47,  Pirata  agilis;  fig.  48,  Pirata  exigua;  fig.  50,  Pardosa  gracilis ; 
fig.  51,  Micaria  formicoides ;  fig.  52,  Thargalia  agilis;  fig.  63,  Thar- 
galia  perplexa ;  fig.  54,  Thargalia  fallax ;  fig.  55,  Prosthesima  rtifula ; 
fig.  56,  Prosthesima  frigida ;  fig.  57,  Prosthesima  blanda;  fig.  58, 
Prosthesima  immaculuta ;  fig.  59,  Onaphosa  humilis ;  fig.  60,  Drassus 
humilis ;  fig.  61,  Cluhiona  ohesa ;  fig.  62,  Clubiona  tibialis;  fig.  63, 
Clubiona  crassipalpis ;  fig.  64,  Clubiona  pygmea ;  fig.  65,  Cluhiona 
ahhotti ;  fig.  66,  Cluhiona  lenta ;  fig.  67,  Phrurolithus  minutus ;  fig. 
68,  Agrodca  ornata ;  fig.  70,  Phrurolithus  palustris ;  fig.  71,  Oyhceus 
giganteus ;  fig.  72,  Cmlotesfidelis ;  fig.  74,  Coelotes  altilis ;  fig.  76, 
Cicurina  creher ;  fig.  77,  Oicurina  pladda;  fig.  78,  Dlctyna  foxii; 
fig.  79,  Dlctyna  m^axima;  fig.  81,  Dictyna  decorata;  fig.  82,  Didyna 
dubia. 

Plate  II. 

Fig.  14,  Tmeticus  ohscurus ;  fig.  17,  Tmeiicus  rusticus;  fig.  24, 
Tmeticus  minutus ;  Qg,  27,  Microneta  minutissima ;  fig.  28,  Linyphia 
variabilis ;  ^g.  29,  Diplostyla  pallida ;  fig.  30,  Lycosa  similis ;  fig. 
32,  Philcetis  princeps;  fig.  33,  Dendryphai)tes  flavipedes;  fig.  34, 
Admestina  wheeleri ;  fig.  37,  Misumena  joliata;  fig.  38,  Linyphia 
conferta ;  fig.  39,  Philodromus  minuscuhis ;  fig.  40,  Philodromus 
exilis;  fig.  41,  Bathyphantes  decorata:  fig.  45,  Bathyphantes  tristis; 
fig.  47,  Mici^oneta  palustris;  fig.  48,  Microneta  luteola;  fig.  50, 
Microneta  complicata;  fig.  52,  Microneta  gigan tea ;  fig.  53,  Microneta 
distincta;  Rg.  54,  Ceratinella  placida ;  fig.  55,  Ceratinella  formosa ; 
fig.  56,  Ceratinella  anmdipes;  fig.  57.  Ceratinella  pygmea;  fig.  58, 
Ceratinella  mirsta  :  fig.  60,  Ceratinella  minuta ;  fig.  65,  Bathyphantes 
unimaculata :  fig.  67,  Xysticus  lentus. 
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Plate  III. 

Fig.  1,  Xysticus  atomachosiLS ;  fig.  3,  Xysticus  feroculua ;  Qg.  4, 
Xysticiu  hrunneua ;  fig.  5,  Xysticus  crudelis ;  fig.  6,  Xysticus  trans- 
versus;  fig.  7,  Xysticus  gulosus ;  fig.  8,  Xysticus  nervosns;  fig.  9, 
Xysticus  formosus ;  fig.  10,  Xysticus  quadrilineatus ;  fig.  11,  Oxyptila 
georgiana;  fig.  12,  Oxyptila  consptircata ;  fig.  13,  Coriarachne  versi- 
color; fig.  15,  Misumena  rosea ;  fig.  17,  Misumena  joliata ;  fig.  18, 
Runcinia  aleatorius ;  fig.  19,  Pkilodromus  pradustris ;  fig.  20,  Philo- 
dromus  signifer;  fig.  21,  Pkilodromus  gracilis;  fig.  22,  Pkilodromus 
unicolor ;  fig.  23,  Pkilodromus  vulgaris ;  fig.  24,  Pkilodromus 
ornatus;  fig.  25,  Pkilodromus  'placidus ;  fig.  26,  Pkilodromus  rufus; 
fig.  i^5,  Lycosa  rufiventris;  fig.  36,  Lycosa  kumilis;  fig.  37,  Lycosa 
crudelis ;  fig.  40.  Lycosa  oblonga ;  fig.  44,  Pardosa  mcesta ;  fig.  45, 
Pardosa  obsoleta ;  fig.  86,  Neopkanes  pallidus ;  fig.  87,  Neopkanes 
pallidus  variety  ;  fig.  89,  Xysticus  distinctus. 

Plate  IV. 

• 

Fig.  1,  Lopkocarenum  tristis ;  fig.  2,  Lopkocarenum  unimacu- 
latum ;  fig.  3,  Lopkocarenum  castanexim ;  fig.  4,  Lopkocarenum 
miniatum ;  fig.  5,  Lopkocarenum  venustum ;  fig.  6,  Lopkocarenum 
parvum ;  fig.  9,  Lopkocarenum  erigonoides ;  fig.  8,  Lopkocarenum 
crenatoideum ;  fig.  10,  Lopkocarenum  formosum;  fig.  11,  Lopkocar- 
enum arvensis;  fig.  12,  Lopkocarenum  longior ;  fig.  13,  Tmeticus 
unicorn;  fig.  15,  Tmeticus flaveol us ;  fig.  16,  JVneficiw  luxuosus;  fig. 
18,  Tmeticus  AumiVi^;  fig.  19,  Tmeticus  mo&stus;  fig.  20,  Tmeticus 
dehilis;  fig.  21,  Tmeticus  palustris ;  fig.  22,  Tmeticus  distinctus ;  fig. 
23,  Tmeticus  maculatus ;  fig.  26,  Batkypkantes  complicata ;  fig.  29, 
Dendryphantes  omatus ;  fig.  49,  Marptusa  rupicola ;  fig.  60,  Cerati- 
nella  minuta ;  fig.  69,  Prostkesima  minima ;  fig.  73,  Ccelotes  longi- 
tarsus;  fig.  74,  Ccelotes  altilis ;  fig.  79,  Dictyna  maxima;  fig.  81, 
Dictyna  decorata;  fig.  83,  Phidippus,  McCookii ;  fig.  84,  Xysticus 
nervosum. 

Plate  V. 

Fig.  7,  Lopkocarenum  exiguum  ;  fig.  10,  Lopkocarenum  formosum ; 
fig.  27,  Phidippus  minutus ;  fig.  28,  Dendryphantes  insignis ;  fig.  29, 
Dendryphantes  omatus;  fig.  30,  Dendryphantes  exiguus ;  fig.  31, 
Jciti^  formosuSy  upper  fig.;  Dlplostyla  alboventris,  lower  fig.;  fig. 
32,  iciiw  hartii ;  fig.  33,  /ciu^  mcestus;  fig.  34,  Hahrocestum 
latens ;  fig.  35,  Cornicularia  formosa;  fig.  36,  Cornicularia 
pUtdda ;  fig.  38,  Lycosa  immaculata ;  fig.  42,  Batkypkantes 
pallida ;  fig.  43,  Tkeridium  kentuckyense ;  fig.  44.  Tmeticus  gnavus ; 
%.  46,  Microneta  latens;  fig.  49,  Microneta  Jlaveola ;  fig.  51,  Micro- 
netafrontaia;  fig.  58,  Ceratinella  mmsta ;  fig.  59,  Ceratinella  bulbosa ; 
ng.  61,  Ceratinella  similis ;  fig.  63,  Ceratinopsis  frontatus ;  fig.  64, 
Orammonota  venusta;  fig.  66.  Batkypkantes  inornata ;  fi^.  71, 
Oybceus  giganteus ;  fig.  72,  Ccelotes  fidells ;  fig.  85,  Pkilodromus 
minutus;  fig.  88,  Tetragnatka pallida. 
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BEMABKS  OK  THE  QUANTITY,  BATE  OF  CONSUMPTION  AND  PBOBABLE 
BUBATION    OF    NOBTH   AMEBICAN   COAL,    AND    THE   CONSE- 
QUENCE TO  AIB-BBEATHINO  ANIMALS  OF  ITS  ENTIBE 

COMBUSTION. 

BY   ISAAC   J.    WISTAR. 

The  object  of  this  paper  is  to  attempt  a  calculation  of  the  existing 
quantity  of  available  coal  in  North  America,  the  present  and  pros- 
pective rate  of  its  consumption,  its  probable  duration,  and  some  of 
the  physical  consequences  of  its  entire  combustion.  As  much  labor 
has  been  bestowed  on  the  United  States  Census  returns  of  1889, 
being  the  year  reported  upon  in  the  Census  of  1890 ;  and  as  under 
legislation  of  unprecedented  stringency  its  officials  have  enjoyed  an 
unusually  favorable  opportunity  of  demanding  and  obtaining  a 
great  number  of  reports  from  every  quarter  of  the  country,  the 
figures  and  conclusions  of  that  Census  have  been  followed  where 
applicable,  though  not  without  grave  doubts  that  its  statements 
respecting  the  carboniferous  area  may  be  optimistic  and  excessive^ 
and  regret  for  its  silence  on  the  equally  important  subject  of  thick- 
ness and  quantity. 

The  entire  carboniferous  area  of  the  United  States  including  the 
post  carboniferous  beds  of  Virginia  and  North  Carolina,  but  exclud- 
ing the  doubtful,  much  eroded  and  partly  ruined  beds  of  the  Rocky 
Mountain  territory,  as  to  which  scarcely  an  estimate  is,  or  could 
now  properly  be  ventured,  is  given  at  219,080  square  miles,  being 
larger  than  any  former  estimate.  By  the  carboniferous  area  is 
meant,  however,  not  the  area  of  mineable  coal  or  any  approxima- 
tion or  reference  to  it,  but  the  whole  of  that  area  over  which  the 
rocks  of  the  carboniferous  series  (excluding  the  subcarboniferous  of 
geologists),  as  indicated  by  their  relative  position,  petrology  and 
fossils,  come  to  and  constitute  the  present  surface  or  are  within 
reach  of  its  mining  oj^erations.  A  large  proportion  of  this  area 
never  did  contain  coal,  and  another  portion  has  long  since  lost  what- 
ever it  once  contained,  the  first  in  consequence  of  local  failures  of 
the  original  deposits,  and  the  last  because  of  subsequent  foldings 
and  contortions,  followed  by  the  erosion  and  loss  of  their  upper  or 
anticlinal  folds.  In  all  parts  of  the  coal  fields,  areas  of  original 
barrenness  are  extensively  interspersed,  and  in  much  of  the  richest 
coal  district  of  Pennsylvania,  the  seat  of  maximum  disturbance,  and 
to  a  less  extent,  in  other  portions  of  the  field,  minor  areas  are  found 
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where  large  portions,  sometimes  amounting  to  more  than  two-thirds 
of  the  original  beds,  have  been  carried  bodily  away  along  with  their 
adjacent  protecting  rocks,  the  detritus  now  resting  far  out  on-  the 
sea  bottom,  or  scattered  along  the  ancient  channels  of  drainage 
long  since  obsolete  and  covered  deep  with  foreign  material. 

Again,  much  of  the  coal  which  has  escaped  this  ruin  possesses 
little  or  no  present  or  future  economic  value  because  of  such  reasons 
as  the  following : 

1.  Its  crushed  and  impaired  condition,  due  to  repeated  and  ex- 
cessive flexures,  overturn ings  and  fractures. 

2.  Its  detached  position  in  small  separate  residuary  basins 
caused  by  erosion  and  entire  loss  of  the  adjacent  anticlinals,  thus 
forbidding  the  permanent  application  of  the  large  amount  of 
capital  required  to  exhaust  such  small  separate  areas. 

3.  The  thinness  of  many  of  the  beds,  which  do  not,  and  never 
can  admit  of  mining  by  any  process  of  extraction,  without  removing 
more  rock  than  coal. 

Nothing  need  be  said  of  mere  depth,  since  the  article  being  one 
of  prime  necessity,  as  it  becomes  scarcer  it  will  be  mined  at  all 
depths,  the  increased  cost  being  compensated  by  advanced  price. 
In  England  there  is  no  doubt  that  if  the  "  South  Eastern  bed " 
shall  be  satisfactorily  verified,  it  will  be  immediately  mined  though 
its  most  ardent  advocates  give  it  a  minimum  depth  of  3000  feet. 

Nevertheless  it  is  evident  that  large  deductions  must  be  made 
from  the  area  of  the  carboniferous  measures  as  these  are  known  to 
geologists  and  adopted  in  the  Census  reports,  before  even  an 
approximate  knowledge  can  be  reached  of  the  extent  of  actual  coal 
beds,  adapted,  as  respects  separate  area  and  thickness,  to  supply 
remunerative  coal  at  this  or  any  future  period.  How  large  such 
deductions  should  be,  we  possess  at  present  insufficient  data  for 
computing  with  accuracy,  but  from  the  general  observations  now 
possible  to  make,  and  from  the  well  known  tendency  of  many 
property  owners  to  exaggerate  the  resources  and  value  of  their  pos- 
sessions whether  in  reports  to  Census  officials  or  miscellaneous 
observers,  we  may  be  sure  they  must  be  sufficiently  large  to  effect  a 
very  material  reduction  of  the  general  area  of  the  measures,  before 
arriving  at  the  actual  area  of  mineable  coal. 

It  would  therefore  seem  quite  a  liberal  estimate  if  such  reductions 
were  offset  against  the  following  items  not  included  in  the  Census 
report,  viz : 
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1.  The  detached  basins  of  the  Rocky  Mountain  region,  chiefly 
of  post  carboniferous  date,  which,  though  occurring  over  an  exten- 
sive territory,  are  mostly  thin,  small,  widely  separated,  and  offcen  of 
indifferent  quality. 

2.  The  inaccessible  and  inconsiderable  coal  of  the  Arctic  and 
tropical  regions. 

3.  The  relatively  small  beds  of  Nova  Scotia  and  British 
Columbia. 

After  allowing  such  set  off,  and  accepting  the  Census  statement  of 
the  remaining  carboniferous  area  as  equivalent  to  a  veritable  area 
of  mineable  coal,  we  should  have  the  latter  fixed  for  the  entire  con- 
tinent of  North  America  at  219,080  square  miles,  which  most 
practical  geologists  will  probably  only  consent  to  accept  with  grave 
doubt,  especially  as  no  less  authority  than  Professor  Dana  calcu- 
lates the  extent  of  the  coal  bearing  area  of  the  carboniferous  measures 
exposed  in  the  United  States  at  190,000  square  miles,  of  which  only 
120,000  have  workable  beds  of  coal;  and  for  the  whole  of  North 
America  at  208,000.*  It  is  not  desired  to  intrude  here  too  much 
individual  opinion,  but  after  enjoying  considerable  opportunity  of 
personal  observation  of  the  great  coal ;  fields  of  the  United  States, 
Nova  Scotia  and  British  Columbia,  I  do  not  mvself  believe  that  the 
entire  carboniferous  exposures  in  North  America  contain  150,000 
square  miles  of  actual  coal  beds,  including  all  qualities  and  thick- 
nesses. Nevertheless  it  should  be  remarked  in  this  connection,  that 
though  no  out-crops  or  other  of  the  usual  external  indications  have 
been  found,  it  is  possible — though  scarcely  probable — that  some  of 
the  upper  beds  of  the  carboniferous  series  extending  westerly  from 
the  theatre  of  its  greatest  development,  may  underlie  the  rocks  of 
later  horizon  constituting  the  great  western  plains.  But  it  is  well 
known  that  the  lower  members  of  the  true  coal  measures  thin  out 
and  disappear  in  going  west  from  Pennsylvania,  until  in  the  first 
tier  of  States  west  of  the  Mississippi,  only  the  highest  beds  in 
general  remain,  and  if  these  should  continue  to  decline  toward  the 
west  in  any  such  proportion  as  they  do  east  of  the  great  river,  they 
must  entirely  disappear  long  before  reaching  the  territory  occupied 
by  the  cretaceous  and  later  beds  of  the  Rocky  Mountain  district. 

Of  this  assumed  continental  area  of  219,080  square  miles  of  coal 
bearing  territory,  the  available  data  for  calculating  the  average 
thickness  with  precision  is  as  yet  extremely  imperfect.     The  rocks  of 

♦Manual  ot  Geoloi^y,  pp.  293. 
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the  coal  measures  proper,  excluding  the  lower  or  Millstone  grit 
section  (generally  known  in  Pennsylvania  simply  as  "  the  eon- 
glomerate"),  have  an  aggregate  thickness  "varying  from  100  to 
1000  feet  in  the  Interior  coal  areas,  to  4000  feet  where  greatest  in 
Pennsylvania,  and  over  8000  feet  in  Nova  Scotia.f 

The  general  tendency  both  of  the  measures  and  the  interstratified 
coal  seams,  is  to  thin  off  from  N.  E.  to  S.  W.  across  the  entire  terri- 
tory of  the  United  States,  the  lower  or  largest  beds  gradually  db- 
appearing,  until  in  Texas  only  the  top  or  latest  member  of  ithe 
series  is  present,  showing  both  at  the  Gordon  and  the  Strawn  mines, 
a  maximum  thickness  of  but  twenty-two  inches.  General  sections 
everywhere  show  thick  beds  of  conglomerates,  sand  and  sometimes 
limestones,  and  slaty  shales  with  comparatively  thin  seams  of  coal. 
An  extremely  favorable  section  from  Western  Pennsylvania,  taken 
from  Lesley  by  the  last  quoted  authority,  shows  in  8 10  feet  of  aggregate 
thickness,  a  total  thickness  of  coal  amounting  to  25  feet  in  eight  seams 
or  beds,  of  which  but  two,  one  of  six,  the  other  of  eight  feet,  are 
workable.  While  every  proportion  exists  between  the  thickness  of 
the  measures  and  that  of  the  contained  coal,  as  well  as  between  the 
coal  seams  themselves,  the  above  is  a  fairly  illustrative  section  from 
the  best  carboniferous  field  in  the  United  States  except  the  anthra- 
cite, which  in  the  most  valuable  portions  of  the  field  probably 
averages  a  greater  richness.  The  coal  seams  themselves  though  fre- 
quently extending  continuously  and  perfectly  identified  for  miles, 
vary  in  thickness  from  an  extreme  maximum  of  thirty  feet  to  noth- 
ing, even  the  largest  often  thinning  out  over  long  distances  to  a 
meagre  layer  of  carboniferous  slate  or  dirt.  In  the  Lykens  Valley 
Coal  Company's  operations,  for  instance,  in  the  lower  or  Lykens  bed 
at  Short  Mountain,  an  extensive  and  hitherto  reliable  seam  of  ten 
feet,  suddenly  "  pinched ''  out  to  such  a  trace,  and  was  followed 
through  the  rock  at  heavy  cost  of  time  and  money  for  over  6000 
feet,  before  it  resumed  sufficient  thickness  for  mining.  These  exces- 
sive and  sudden  eccentricities  in  thickness  and  value,  though  occur- 
ring to  some  extent  throughout  all  the  coal  fields,  abound  especially 
in  the  anthracite  dLstrict  of  Pennsylvania,  that  being  eminently  the 
region  of  contortions,  faults,  foldings  and  disturbances,  which  in  fact 
accompanied  or  caused  the  metamorphism  by  which  coal  of  ordinary 
volatility,  was  refined  into  anthracite.  The  general  continuity  and 
identity  of  coal  seams,  accompanied  by  frequent  changes  in  thick- 

t  Ibid.  pp.  309. 
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Dess  and  value,  is  what  might  have  been  antecedently  expected  as 
soon  as  the  geological  history  of  coal  became  certainly  known.  At 
the  time  of  the  coal  deposits  neither  the  Allegheny  nor  the  Bocky 
Mountains  existed.  South  and  west  of  the  Green  Mountains  of 
Vermont  the  continental  area  was  flat  and  low  and  being  without 
adequate  drainage  constituted  here  a  vast  swamp,  there  a  succession 
of  small  morasses,  constantly  enduring  slow  and  slight  changes  of 
elevation  ;  now  for  a  time  and  in  places  sufficiently  above  water  to 
permit  the  growth  of  the  redundant  flora  incident  to  such  condi- 
tions, then  sufficiently  below  to  destroy  vegetable  life  and  cover  its 
remains  with  deposits  of  sand  of  vary  ing  thickness,  sometimes  in  fresh, 
sometimes  in  sea  water.  In  some  places  ages  elapsed  before  another 
emergence  made  renewed  vegetable  growth  possible,  in  others  sub- 
sidences and  emergences  succeeded  each  other  with  comparative 
rapidity,  as  now  evinced  by  the  respective  thickness  of  the  carbon- 
aceous beds  and  the  intervening  sandstones,  as  well  as  by  the  succes- 
sion of  fossil  species  of  plants  and  animals. 

Thus  the  secular  succession  and  separation  of  the  coal  seams,  and 
the  large  proportion  of  those  whose  thinness  deprives  them  of 
economic  value  is  intelligibly  explained  by  the  then  condition  of 
land  and  water  over  this  area,  and  the  repeated  though  slow  and 
slight  changes  in  their  relative  level,  while  the  destruction  of  a 
large  part  of  such  seams  as  were  once  valuable  has  been  plainly 
due  first  to  the  extensive  and  violent  disturbance  of  which  the  con- 
dition of  the  beds  themselves  supplies  ample  evidence,  and  next  to 
more  recent  erosion  on  a  stupendous  scale. 

It  is  unnecessary  to  dilate  upon  these  elementary  and  well-known 
circumstances,  because  they  have  been  for  a  long  time  very  com- 
pletely established  and  are  fully  set  forth  in  all  standard  works  on 
the  subject,  but  so  much  seemed  essential  to  remind  the  reader  of 
the  causes  of  the  preponderance  of  thin  and  worthless  seams,  of  the 
great  irregularity  both  in  thickness  and  condition  of  the  compara- 
tively few  workable  ones,  the  injury  and  even  ruin  sustained  by 
many,  and  finally  of  the  tremendous  destruction  and  loss  by 
erosion. 

While  there  is  a  large  amount  of  detached  information  available 
respecting  the  number  and  dimensions  of  workable  seams  at  various 
points,  there  has  been  no  such  systematic  collation  of  them  as  may 
serve  for  any  precise  generalization  susceptible  of  proof,  nor  is  it 
probable  that  such  will  be  possible  for  some  years  to  come.     Never- 
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theless  by  comparing  the  best  verified  of  these,  with  personal  obser- 
vation and  the  result  of  individual  inquiries,  one  may  venture  upon 
an  approximation  subject  to  correction  as  time  goes  on  and  precise 
information  becomes  more  abundant  and  available.  If  the  problem 
were  presented  to  practical  American  geologists,  supposing  the 
valuable  coal  remaining  in  all  workable  seams  weie  distributed  in 
a  single  bed  of  uniform  thickness  extending  over  the  entire  area, 
not  of  coal,  but  of  the  carboniferous  measures,  assumed  at  219,080 
square  miles,  what  thickness  should  be  assigned  to  it?,  their  reply 
must,  as  has  been  seen,  be  largely  hypothetical.  Yet  being  based 
on  the  several  sources  of  information  above  referred  to,  it  would 
possess  value  as  the  opinion  of  a  large  body  of  close  and  intelligent 
observers  who  have  given  careful  observation  and  study  to  the  sub- 
ject as  the  most  interesting  of  their  lives. 

It  is  the  belief  of  the  present  writer  that  the  majority  of  such 
observers  would  assign  a  thickness  considerably  less  than  six  feet. 
But  assuming  six  feet  to  be  an  admissible  working  estimate,  and 
assuming  the  received  quantity  of  800  tons  of  2240  lbs.  each, 
(about  42  per  cent.),  as  that  which  is  on  the  average  mineable  per 
level  acre  per  foot  of  thickness,  we  should  then  by  a  simple 
arithmetical  process  get  the  following,  viz:  219,080  square  miles 
equal  to  140,211,200  acres,  multiplied  by  6  feet  (of  thickness)  and 
by  800,  being  the  available  tonnage,  per  foot  of  thickness  from  each 
acre,  would  give  the  tonnage,  which  is  678,013  millions  of  tons. 

The  same  Census  report  states  the  production  (and  therefore  the 
consumption)  during  the  year  1889,  at  141,229,513  short  tons  of 
2000  lbs.  each,  which  is  equivalent  to  126,097,779  long  tons  of  2240 
lbs.  each,  and  further  states  the  increase  of  consumption  to  have 
been  at  the  rate  of  97.57,  or  in  round  numbers  100  per  cent,  per 
decade. 

This  rate  of  known  actual  increase  applied  to  the  present  annual 
consumption  for  thirty  years,  then  reduced  to  fifty  per  cent,  per 
decade  for  the  next  forty  years,  and  further  reduced  to  thirty-three 
and  a  third  per  cent,  per  decade  for  another  forty-two  yeard,  would 
indicate  the  entire  consumption  of  every  accessible  ton  at  the  end 
of  112  years  from  the  year  reported  on,  or  say  by  A.  D.  2001. 

Of  course  the  above  is  a  broad  generalization  of  results  which 
will  probably  be  reached  about  the  same  time  but  in  a  diflTerent 
manner.  It  is  probable  the  rate  of  annual  increase  of  consumption 
would  during  the  first  half  of  the  period  show  a  much  more  rapid 
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acceleration,  owing  to  the  increase  of  population,  to  exportation, 
and  to  the  constant  new  applications  of  steam  power  to  old  and 
new  purposes,  and  that  during  the  last  half  of  the  period  it  would 
decline  more  irregularly,  and  upon  the  whole  more  quickly,  in  con- 
sequence of  the  completed  exhaustion  of  the  more  densely  popu- 
lated coal  fields,  the  increased  transportation  required  to  distribute 
the  fuel  from  the  more  distant  ones,  and  the  consequent  growing 
scarcity  and  higher  prices.  But  take  any  reasonable  rate  of 
increase  we  may,  based  on  even  a  partial  continuation  of  existing 
facts,  and  distribute  it  how  we  may  over  the  century,  and  the 
general  result  will  be  about  the  same,  viz :  practical  exhaustion  in 
little  more  than  three  generations. 

To  such  minds  as  may  incline  to  the  acceptance  of  these  conclu- 
sions as  a  fair  deduction  from  facts  some  of  which  are  known  and 
others  derived  from  cautious  and  reasonable  estimates,  but  of  which 
only  a  portion  are  at  present  susceptible  of  proof,  it  will  be  at  once 
apparent  that  certain  consequences,  both  economic  and  physical,, 
must  ensue  of  the  very  highest  importance  to  the  human  race  and 
to  all  animal  life :  since  the  latter,  except  as  regards  the  domesti- 
cated and  protected  species,  tends  to  increase  or  decline  in  inverse 
proportion  to  that  of  man,  the  universal  enemy.  The  former  class 
of  consequences  belongs  rather  to  the  province  of  the  statesmen  and 
the  publicist,  though  it  may  be  pertinent  to  refer  in  passing  to  the 
general  popular  conviction  with  which  such  reflections  are  often 
brushed  aside,  i.  e.  that  some  new  "  force  "  or  "  power  "  of  Nature  is 
likely  to  be  discovered  and  harnessed  into  human  service  long 
before  the  happening  of  an  event  that  is  admitted  to  be  at  least  a 
century  distant. 

But  if  on  examination  it  be  found  that  there  exists  no  intelligent 
ground  for  such  expectation,  then,  however  agreeable  and  consola- 
tory, it  must  be  taken  as  mere  optimism,  ready  to  find  ease  in  any 
baseless  and  visionary  possibility  rather  than  face  a  fact  which  a* 
all  see,  must  sooner  or  later  deprive  our  race  of  its  most  useful  and 
eflTective  asset,  and  materially  change  all  the  conditions  of  civiliza- 
tion, including  its  capacity  to  sustain  population. 

Now  on  attempting  any  such  examination  almost  the  first  cir- 
cumstance to  be  noted  is,  that  as  no  new  or  previously  unknown 
"  force  "  has  ever  yet  been  discovered,  it  is  very  improbable, — if  not 
demonstrably  impossible — that  any  such  force  can  exist  in  Nature 
without  evidence  of  its  presence.     The  existence  and  potentialities 
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of  all  known  forces  of  the  kind  such  as  steam  and  electricity,  were 
never  concealed  and  have  always  been  known  since  the  first  pot 
was  boiled  or  the  first  savage  was  struck  by  lightning. 

What  has  been  discovered  is  not  those,  or  any  other  "  forces,"  if 
we  roust  continue  to  call  them  so,  but  practical  and  useful  methods 
of  eliminating  and  applying  them  to  our  work;  and  down  to  this 
present  time  that  can  only  be  accomplished  by  the  combustion  of 
fuel,  without  which  we  know  of  no  way  to  produce  any  of  them,  on 
a  large  and  useful  scale,  and  at  times  and  places  where  they  are 
required. 

On  the  contrary  there  are  certain  weighty  reasons  for  believing 
that  there  can  be  no  considerable  unknown  powder  lying  concealed 
anywhere  in  Nature.  For  any  such  power  must  be  either  useful  or 
useless  in  carrying  on  Nature's  operations.  If  the  latter,  it  must 
long  since  have  ceased  to  exist,  for  nothing  that  is  useless 
long  Survives  without  human  protection.  But  if  useful,  then 
it  must  be  an  active  and  perturbing  agent,  exerting  a  useful  and 
necessary  function  of  some  kind  in  Nature's  laboratory  and  work- 
shop. But  while  we  can  account  for,  explain  and  even  predict,  all 
great  natural  phenomena  from  the  smallest  chemical  reaction  to 
the  most  stupendous  electrical,  astronomical  and  meteorological 
events,  and  can  even  calculate  the  movements  of  our  earth  and  all 
astronomical  bodies,  tracing  every  perturbation  or  eccentricity  to  its 
cause,  there  is  no  evidence  of  the  function  or  action  of  any  mysteri- 
ous or  unknown  force,  no  concealed  perturber  whose  mysterious 
existence  and  action  disturbs  our  calculations  and  frustrates  our 
predictions.  Then  none  exists ;  and  all  that  is  left  for  us  to  con- 
sider is  how  to  reduce  to  our  service  those  forces  that  are  known, 
without  the  use  of  fuel  or  artificial  heat.  Steam  and  decomposed 
water  must  be  banished  from  the  available  category,  for  both  are 
simply  results  of  heat,  of  which,  by  terms  of  the  supposition,  there 
would  remain  no  useful  supply  except  as  it  was  obtained  by  the 
first  brain-developed  anthropoids,  directly  from  the  sun. 

There  remains  for  consideration  electricity,  which  may  be 
obtained  in  minute  quantity  from  chemical  reactions,  but  its  pro- 
duction on  a  useful  scale  by  such  methods,  is  at  present  inconceiv- 
able, unless  by  the  prior  production  and  handling  of  such  vast 
masses  of  expensive  material  as  to  rob  the  result  of  all  economic 
value, 
7 
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'  It  is  even  probable  that  the  effective  power  obtainable  from  the 
gravitation  of  water,  is  not  so  great  as  is  often  assigned  it,  even  in 
the  most  &vorable  climates.  The  area  of  Pennsylvania  is  45,000 
square  miles,  or  28,800,000  acres,  and  the  extremes  of  precipitation 
on  its  eastern  and  western  parts  may  be  averaged  at  39  inches,  of 
which  at  least  one-fourth,  or  ten  inches,  is  lost  by  evaporation. 
The  entire  amount  of  its  rainfall  would  therefore  amount  to  31,- 
449,600,000,000  gallons  per  year,  or  an  average  of  86,163,287,671 
gallons  per  day.  Hence  by  the  received  formula  Q  =  62.15  A 
\_i  R — E],  where  Q  is  the  daily  supply  in  gallons,  A  is  the  catch- 
ment area  in  acres,  R  is  the  average  annual  rainfall,  and  E  the  loss 
by  evaporation,  both  in  inches,*  is  obtained  the  collectible  quantity 
in  Pennsylvania,  viz :  41,526,144,000  gallons  per  day.  Assuming 
that  one-half  of  that  quantity  reaches  the  surface  at  a  useful  height 
above  sea  level  and  could  be  all  converted  into  effective  power  with 
an  average  head  of  150  feet,  the  total  available  power  expressed  in 
horse  powers  would  be  524,320  HP  per  day,  being  equal  to  the 
power  obtained  by  the  combustion  per  year  of  3,075,698  tons  of 
coal  of  2240  lbs.  each,  which  is  probably  less  than  one-tenth  of  the 
tonnage  actually  required  and  consumed  in  Pennsylvania  to-day. 

There  are,  however,  certain  conceivable  physical  results  that  may 
and  to  some  extent  must  follow  the  combustion  and  dispersion 
in  the  atmosphere  of  all  the  carbon  now  fixed  in  a  form  available 
for  fuel,  which,  though  perhaps  not  at  present  fully  computable,  are 
of  the  very  highest  consequence.  It  may  be  safely  assumed  that 
such  carbon,  as  well  as  that  which  is  fixed  in  the  calcareous  or 
other  carbonates,  was  for  the  most  part  so  fixed  long  after  the  earth 
had  condensed  to  its  present  form  and  dimensions  and  had  cooled 
sufficiently  to  acquire  a  stable  crust.  Before  that  time  the  greater 
part  or  all  of  such  carbon  had  existed  in  atmospheric  suspension 
and  whenever  these  compounds  shall  be  resolved  it  must  return  to 
and  remain  in  the  atmosphere,  until  again  fixed  by  the  slow  and 
gradual  medium  of  chemical  reaction  in  one  case  and  the  opera- 
tions of  vegetable  life  in  the  other.  Since,  however,  our  present 
concern  is  with  the  coal,  the  end  of  which,  however  more  or  less 
remote,  we  can  with  certainty  foresee,  let  us  endeavor  to  calculate, 
though  with  much  necessary  recourse  to  hypothesis,  whether  any 
appreciable  effect  on  the  atmosphere  and  on  animal  life  is  likely  to 

*  Theory  and  Practice  of  Hydro-Mechanics,  Inst.  C.  E.  p.  44,  cited  in  Ency. 
J3rit.,  article  "  Water  Supply." 
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follow  the  return  to  the  atmosphere  of  the  carbonaceous  constitu- 
ents of  all  accessible  coal  now  and  for  ages  past  safely  contained  in 
the  storehouse  of  the  earth.  The  composition  and  weight  of  the 
existing  atmosphere  as  well  as  of  coal  being  well  known,  the  first 
step  necessary  for  such  a  calculation  is  to  get  a  world-wide  esti- 
mate of  the  quantity  of  such  accessible  coal. 

Sir  Charles  Lyell  and  the  early  geologists  at  first  supposed  that 
the  enormous  geological  destructions  and  reconstructions  of  which 
they  observed  the  evidences  everywhere  on  the  land  surfaces  of  the 
globe,  had  equally  affected  all  surfaces,  involving  the  subsidence  of 
continents  and  the  corresponding  elevation  of  sea  bottoms,  in 
short  a  wide  and  perhaps  universal  and  repeated  interchange  of 
continental  and  oceanic  areas.  But  it  has  now  long  been  known 
and  in  fact  proved  by  the  researches  of  the  Challenger  expedition 
and  other  investigations,  that  those  early  views  were  erroneous,  and 
that  notwithstanding  the  repeated  changes  of  height  and  level 
everywhere  and  at  all  times  prevailing  over  and  throughout  all 
land  surfaces,  the  existing  proportions  between  land  and  ocean 
areas  have  in  the  main  always  been  maintained  at  least  outside  the 
depth  line  of  1000  fathoms.  The  evidence  of  this  important  fact  is 
abundant  and  conclusive,  but  as  it  has  recently  been  lucidly  summed 
up  in  the  latest  work  of  Mr.  A.  R.  Wallace,*  it  need  not  be  repeated 
here. 

Accepting  these  better  modern  views,  it  is  clear  that  qnder  the 
main  portions  of  the  ocean,  neither  derivative  rocks  nor  fossil  vege- 
tation are  to  be  looked  for,  and  cannot  exist  in  appreciable  quan- 
tity. But  the  area  of  the  entire  land  surface  of  the  earth  with  its 
included  waters,  bears  to  the  entire  oceanic  area  the  proportion  of 
28  to  72,  according  to  the  careful  computations  of  Mr.  John 
Murray,  cited  and  approved  by  Wallace,  a  proportion  which,  as 
shown  by  Mr.  Wallace's  map  of  the  1000  fathom  line,  would  not  be 
materially  modified  if  the  littoral  portion  of  the  sea  bottom  lying 
inside  that  line  should  be  tranferred  from  the  oceanic  to  the  land 
area. 

Now  since,  as  before  observed,  we  possess  accurate  knowledge 
both  of  the  constituency  of  the  atmosphere  as  now  existing,  and 
also  its  weight  both  as  a  whole  and  per  square  foot  of  the  earth's 
surface,  we  only  require  to  know  the  quantity  of  coal  existing  on  28 
per  cent,  of  the  earth's  surface  to  compute  the  quantity  of  carbon 

*  Darwinism,  pp.  841-349. 
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originally  taken  by  it  chiefly  from  the  atmosphere,  and  conversely, 
the  quantity  that  will  be  returned  to  the  atmosphere  on  the  com- 
bustion of  such  coal,  making  a  reasonable  allowance  in  the  last  case 
for  such  portion  of  the  coal  as  is  inaccessible  to  man  and  can  there- 
fore never  be  consumed  through  his  agency. 

The  following  computations  bearing  on  this  point  and  graduated 
to  meet  several  diflerent  estimates  of  quantity,  have  been  made  with 
the  assistance  of  Mr.  B.  C.  Tilghman,  an  accomplished  young 
chemist  of  experience  and  capacity  and  a  member  of  this  Academy. 

The  oxygen  of  the  atmosphere,  23  per  cent,  by  weight  (or  about 
21  per  cent  by  volume),  if  all  burned  into  carbonic  acid  would  pro- 
duce 682'56  lbs.  per  square  foot  of  earth  surface.  This  would  cor- 
respond to  a  weight  of  1 85*76  lbs.  of  carbon  in  suspension  per 
square  foot  of  earth  surface,  and  at  a  specific  gravity  of  95  lbs.  per 
cubic  foot  (the  average  for  anthracite)  would  correspond  to  a 
stratum  of  carbon  23*45  inches  thick  over  the  entire  earth  surface  or 
to  83'71  inches  thick  on  the  land  surface,  assumed  at  28  per  cent, 
of  the  whole.  With  the  aid  of  Mr.  Tilghman  the  following  tabular 
statement  has  been  constructed  from  these  data,  which  are  repeated 
in  its  first  horizontal  line. 


Perce  n  t  a  g  e 
of  a  t  m  o  s- 
pheric  oxy- 
ge  n  con- 
sumed. 


II 


III 


Weight  ofjWeight  of 
carbonic  acid  I  carbon  con- 
produced  perjs  u  m  e  d  per 
square  foot  of!  square  foot  of 
all  earth  sur-jali  earth  sur 
face.  I  face. 


Pounds  CO2 1  Pounds  C. 


IV 

Perce  n  t  a  g  e 
of  present 
weight  of  at- 
m  OS  ph  ere 
correspond- 
ing to  the 
weight  of  car- 
bonic acid  ill 
column  II. 


100 
2 
1 


682-56 
1 3-650 
6-825 


185-76 
3-714 
1-857    i 


31-60 
•632 


•316 


V 

VI 

Thickness  of 
stratum  of 
carbon  re- 
quired    over 
entire     earth 
surface. 

Thickness  of 
stratum  of 
carbon  re- 
quired    over 
land    surface 
only. 

Inches. 

Inches. 

23-45 

83-71 

•4690 

1-6742 

•2345 

•8371 

The  first  horizontal  line  of  the  table  represents,  merely  as  a  basis, 
the  theoretical  results  of  a  total  absorption  of  all  free  oxygen  by 
carbonization,  for  which,  however,  all  the  available  accumulations 
of  carbon  that  we  know  of  are  of  course  inadequate;  for  the 
return  to  the  atmosphere  of  the  carbonic  acid  formerly  subtracted 
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from  it  and  now  fixed  in  such  carbonates  as  limestones,  marbles, 
chalks  and  corals,  cannot  be  looked  for  without  the  recurrence  of 
such  intense  heat  as  there  is  no  longer  reason  to  expect,  while  on 
the  contrary,  the  secular  diminution  of  both  solar  and  internal  heat 
must  tend  to  increase  rather  than  diminish  the  stability  of  those 
compounds. 

But  the  lower  horizontal  lines  of  the  table,  or  some  condition 
intermediate  between  them,  approximate  so  nearly  to  the  actual 
quantity  of  existing  and  available  carbon  accumulations  assumed 
in  column  VI,  that  on  the  entire  combustion  of  such  accumulations 
nothing  less  can  be  looked  for  than  the  atmospheric  modifications 
indicated  in  the  preceding  columns.  The  last  line  for  instance, 
shows  that  assuming  all  the  mineable  coal  of  the  earth  to  equal  one 
stratum  of '8371  of  one  inch  uniform  thickness  covering  the  entire 
land  surface  (this  being  taken  at  28  per  cent,  of  the  whole)  its  com- 
bustion would  abstract  one  per  cent,  from  the  existing  twenty-three 
per  cent  of  all  atmospheric  oxygen  and  add  "316  of  one  per  cent, 
of  its  present  weight  to  the  atmosphere  in  carbon  dioxide. 

We  are  not  without  means  of  verifying  to  some  extent  this 
assumed  thickness  of  the  supposed  universal  stratum  of  carbon.  In 
North  America  we  have  seen  that  the  total  computed  quantity 
available  is  673,013  million  tons,  a  quantity  which,  if  equally 
diffused  over  the  North  American  continental  area  of  7,400,000 
square  miles,  would  give  a  uniform  thickness  of '924  of  one  inch. 
Since  the  conditions  of  the  carboniferous  period  have  at  one  time  or 
other  been  common  throughout  all  parts  of  the  land  surface  of  the 
globe  as  proved  by  the  universal  difiusion  under  similar  conditions 
of  coal  or  fossil  vegetation,  it  would  not  seem  a  violent  assumption 
to  suppose  that  when  we  shall  be  as  well  acquainted  with  the  other 
parts  of  the  world  as  we  now  are  with  North  America,  it  will  be 
found  that  coal  is  not  on  the  whole  very  unequally  distributed,  and 
that  the  tolerably  well  ascertained  fact  of  the  equivalent  stratum 
for  North  America  approximating  an  inch  in  thickness,  will  not  be 
found  materially  different  in  other  parts  of  the  earth's  land  e, 

and  may  at  least  be  taken  at  *8371  of  an  inch  as  indi        I 
lowest  line  of  the  tabular  statement,  with  all  the  other  ft 
in  the  same  line  as  appurtenant. 

But  just  as  the  original  abstraction  of  carbonic  acid  f 
by  the  carboniferous  vegetation  has  certainly  once      d 
extent  or  other  all  then  existing  life  and  renden 
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evolution  of  higher  forms,  so  the  converse  process,  though  to  a  less 
extent — since  all  coal  is  not  accessible  to  the  destructive  power  of 
man — must  tend  to  restore  the  atmosphere  to  its  precarboniferous 
condition  and  to  some  extent,  however  minute,  impair  or  restrict  its 
capacity  for  sustaining  the  higher  forms  of  animal  life  as  now 
constituted. 

The  data  and  proportions  supplied  in  the  table  may  of  course  be 
applied  to  such  assumption  of  absolute  quantities  as  may  best  satisfy 
individual  minds.  But  its  proportions  are  correct,  and  on  any 
supposition  it  furnishes  proof  that  some  amount  of  deleterious 
influence  must  be  exerted  on  the  atmosphere,  and  therefore  on  the 
physical  constitution  and  qualities  of  all  air  breathing  animals  and 
especially  on  the  higher  forms,  which,  being  most  specialized,  are  the 
least  adaptable. 

If  it  be  objected  that  it  is  not  to  be  accepted  without  specific 
proof  that  all  of  this  carbon  dioxide  was  at  any  one  time  in  atmos- 
pheric suspension,  then  we  have  to  suppose  some  agency  of  constant 
and  steady  supply  during  the  enormous  vegetable  demand  of  the 
prolonged  carboniferous  period.  This  agency  could  only  have 
been  a  vast  and  long  continued  amount  of  internal  heat  either  dif- 
fused by  steam,  or  occurring  sufficiently  near  the  surface  to  permit 
egress.  Such  heat  would  have  been  necessary  to  expel  it  from  the 
carbonates  in  which  it  had  been  previously  fixed,  and  must  have 
been  at  the  same  time  sufficiently  intense  to  fuse  and  decompose 
limestone,  and  yet  of  a  character  consistent  with  the  most  profuse 
vegetable  growth  that  has  at  any  period  occurred  on  the  earth. 

Nevertheless  the  suggestion  is  not  beyond  the  bounds  of  possi- 
bility. Large  quantities  of  carbon  dioxide  have  always  been,  and 
now  are  being  constantly  emitted  from  the  deep  recesses  of  the 
earth's  mass  and  constitute  an  essential  part  of  the  existing  con- 
ditions of  respiration  ;  and  it  may  be  conceded  that  such  dissolution 
of  carbonates  and  evolution  of  carbon  dioxide  may  have  prevailed 
to  a  greater  extent  than  at  present  before  the  earth's  crust  had 
cooled  at  all  points  to  present  temperatures,  and  may  have  aided  the 
supply  furnished  from  the  atmosphere.  But  that  the  process  was 
sufficient  of  itself  to  account  for  the  great  quantities  that  were  fixed 
in  the  coal  beds  during  the  carboniferous  period  is  not  credible,  be- 
cause not  supported  either  by  the  comparative  absence  of  such  pro- 
cess before  and  after  that  period,  or  by  such  amount  of  evidence  as 
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in  that  case  should  have  left  its  traces  everywhere  among  all  acces- 
sible metamorphosed  rocks. 

It  has  been  suggested  that  such  future  accession  of  carbonic  acid 
to  the  atmosphere  diffused  over  a  century  or  more,  may  be  met  and 
counteracted  by  the  consequent  increased  activity  of  tropical  and 
other  vegetation.  There  is  no  doubt  that  as  long  as  the  earth  con- 
tinues otherwise  fitted  to  sustain  life,  we  may  confidently  expect 
that  in  the  future  as  in  the  past,  new  creatures  will  be  evolved  to 
meet  new  physical  conditions.  But  there  is  reason  to  believe  that 
vegetation,  composed  as  it  is  of  all  existing  individuals,  has  fully 
adapted  itself  to  present  conditions  including  the  actual  quantity  of 
carbon  dioxide  heretofore  and  now  being  supplied  from  its  own 
dissolution  and  decay,  and  from  such  sources  of  natural  supply  as 
the  breath  of  animals,  forest,  prairie  and  accidental  fires,  volcanic 
combustion,  subterranean  decomposition  and  others  of  the  kind. 
The  amount  of  heat  and  moisture,  the  principal  conditions  of  vege- 
table life,  is  more  likely  to  decline  with  the  slow  diminution  of  solar 
vigor  than  to  increase,  and  there  is  no  reason  for  supposing  that  the 
present  rate  of  vegetable  growth  is  in  any  degree  limited  or 
restricted  by  the  want  of  carbonic  acid.  If  then  the  quantity, 
already  sufficient,  continues  to  be  daily  augmented  by  the  ever 
increasing  artificial  combustion  of  coal,  its  entire  absorption  by 
vegetation  would  require  a  new  and  distinct  modification  in  vege- 
table life.  But  any  such  adaptation  must  proceed  in  accordance 
with  fixed  laws,  which  never  halt  or  vary  to  save  individuals  or 
species.  On  the  contrary,  their  inexorable  march  even  toward 
higher  forms  involves  the  remorseless  extinction  not  only  of  indi- 
viduals but  of  whole  species,  genera  and  orders,  an  evolutionary 
process  which  would  doubtless  have  kept  even  pace  with  the  slow 
naiwra/ changes  of  environment,  but  hardly  with  the  active  inter- 
ference of  human  intelligence  possessing  designs  of  its  own  in  no 
manner  subordinated  to  the  slow  and  gradual  processes  of  natural 
development. 

Similar  considerations  apply  to  the  probable  eflTect  on  animal  life 
of  any  considerable  relative  displacement  of  oxygen  from  the 
atmosphere.  We  know  that  any — even  the  smallest — relative 
increase  of  carbonic  acid  is  injurious  to  the  life-sustaining  quality  of 
air,  not  necessarily  on  account  of  any  actively  poisonous  qualities 
of  its  own,  but  by  its  displacement  or  dilution  of  oxygen,  and  that 
an  atmosphere  containing  but  eighteen   per  cent,  by  weight  of 
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oxygen,  is  incapable  of  supporting  combustion  and  closely  assails 
the  limits  of  mammalian  life. 

If  an  animal  possessing  a  given  extent  of  lung  surface  and  pas- 
sages must,  as  now  constituted,  transmit  through  those  passages  100 
lbs.  of  air  to  obtain  the  necessary  23  lbs.  of  oxygen,  then  if  some 
appreciable  quantity,  say  for  example,  one  per  cent,  by  weight  of 
CO2  be  added  to  the  atmosphere,  the  animal  must  pass  through  its 
organs  101  lbs.  of  air  to  obtain  the  same  reparatory  result,  and  so 
on,  in  similar  proportion,  and  this  result  will  be  accelerated  if  such 
addition  of  carbon  dioxide  be  accompanied  by  the  positive  abstrac- 
tion of  oxygen  as  in  the  case  of  the  combustion  of  fixed  carbon. 
But  under  the  continuing  effects  of  diminishing  oxygen  and  increas- 
ing carbon  dioxide,  there  must  come  a  time  when  the  growing 
atmospheric  modification  can  no  longer  be  met  by  adaptation  of 
individuals,  but  only  by  a  permanent  increase  of  the  rapidity  of 
respiration,  or  an  established  enlargement  of  the  respiratory  organs ; 
and  an  animal  materially  and  permanently  changed  in  either 
respect  would  amount  to  a  new  form,  adapted  to  the  new  conditions 
but  unable  to  exist  in  the  old,  and  only  producible  by  the  extinc- 
tion of  existing  species  no  longer  fit,  and  the  evolution  of  favorable 
variations  into  new  species. 

Hence  if  it  seems  probable  that  existing  types  of  vegetation  could 
only  absorb  materially  increased  quantities  of  carbon  by  developing 
specific  and  generic  changes,  we  may  with  still  more  confidence  con- 
clude that  animals  adapted  to  prevailing  atmospheric  conditions, 
can  only  acquire  the  necessary  modifications  of  their  respiratory 
and  associated  organs  by  means  equally  radical.  As  the  principal 
air-breathing  forms,  including  most  reptiles  and  all  birds  and  mam- 
mals, slowly  succeeded  the  atmospheric  changes  of  the  carbon-fixing 
period,  so  under  the  influence  of  converse  modifications  it  seems 
justly  inferable  that  they  being  the  most  specialized  and  least 
adaptable  as  individuals,  must  in  turn  give  place  to  specific  substi- 
tutions. 

Of  course  the  extent  of  modification  in  cellular  surface  or  rapidity 
of  respiration  to  which  existing  forms  can  adapt  themselves  without 
such  specific  destruction  and  substitution,  must  chiefly  be  learned 
from  actual  experiments  by  competent  hygienists. 

But  whatever  may  be  the  value  of  such  speculations  upon 
ultimate  consequences,  it  is  certain  that  with  the  large  and  con- 
stantly accelerating  increase  in  the  annual  rate  of  production  and 
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consumption  of  ooal,  and  the  growth  of  population  stimulated  by  its 
use,  it  must  soon  be  carefully  sought  for  in  every  accessible  quarter 
of  the  world  ;  and  it  cannot  be  many  years  before  such  information 
will  be  possessed  as  may  enable  us  to  dispense  with  most  of  the 
hypotheses  now  required,  and  bring  the  entire  subject  of  its  quantity 
and  duration  more  or  less  within  the  limits  of  exact  computation. 

The  present  object  of  this  paper  scarcely  aims  at  more  than  the 
hastening  of  such  researches,  and  quickening  the  interest  of  more 
competent  analysts  and  naturalists. 
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THE  BIBD8  OF  80UTHEA8TEBK  TEXAS  AND  80UTHESV  ABIZOKA 
0B8EBVED  DUBIKG  MAY,  JUNE  AND  JULY,  1891. 

BY  SABiUEL  N.  RHOADS. 

With  the  idea  of  investigating  the  avifauna  of  the  southern  border 
of  the  UnitiBd  States,  and  collecting  a  series  of  the  birds  of  Florida, 
Texas  and  Arizona,^  I  left  Philadelphia  March  26th,  1891,  arriving 
at  Jacksonville,  Florida,  on  the  fifth  of  the  following  month.  A 
sojourn  of  five  weeks  was  made  in  the  southwestern  part  of  the  state 
and  considerable  collections  obtained.  Few  facts  additional  to  what 
has  been  already  written  on  the  bird  life  of  this  region  were  ascer- 
tained, and  it  is  not  my  intention  to  treat  in  detail  of  this  part  of  the 
trip. 

I  arrived  at  Corpus  Christi,  Texas,  May  17th,  and  here  a  three 
weeks*  stay  was  made.  I  then  journeyed  westward  to  Tucson, 
Arizona,  arriving  on  the  tenth  of  June,  and  collecting  birds 
in  the  immediate  vicinity  until  the  nineteenth.  That  morning  I 
took  stage  for  Oracle,  a  post-hamlet  situated  in  the  oak  belt  forty 
miles  north  ward,  among  the  foot-hills  of  the  Catalina  Mountains. 
Collecting  was  carried  on  in  that  vicinity  until  July  2nd,  when  the 
mountains  were  ascended,  and  I  took  up  my  abode  for  a  week  in  a 
lumber  camp  among  the  pines  of  Mt.  Lemon  at  an  elevation  of 
between  7000  and  8000  ft.  and  about  2000  feet  below  the  summit  of 
that  mountain. 

The  birds  of  southern  Texas,  especially  those  in  the  vicinity  of 
Corpus  Christi,  have  received  no  small  amount  of  attention  from 
naturalists.  Mr.  Beckham  enumerates  eight  publications  bearing 
directly  on  this  subject,  prior  to  his  own,  which  appeared  in  1887.' 
Within  a  few  months  Mr.  Chapman  has  published  a  paper*  giving  the 
results  of  his  observations  made  on  exactly  the  same  ground  which  I 
covered  three  weeks  later.  In  fact,  I  was  conducted  by  Mr.  Prion r, 
who  acted  as  my  guide,  to  the  same  collecting  grounds  in  the  imme- 
diate vicinity  of  Corpus  Christi  and  along  the  Nueces  River  and 

*  Mr.  Rhoads  has  generously  presented  his  entire  collection,  numbering 
about  one  thousand  skins  to  the  Academy  of  Natural  Sciences  of  Philadelphia. 
The  Texas  scries  numbers  2b7  specimens  and  the  Arizona  collection  398.  Owing 
to  Mr.  Rhoads'  absence  from  Philadelphia  when  preparing  this  paper,  he  was  un- 
able to  make  a  critical  examination  of  the  specimens,  and  at  his  request  I  have 
added  notes  on  such  as  exhibited  any  peculiarities ;  these  annotations  are  followed 
by  my  initials. — Witmer  Stone. 

a  Proc.  U.  S.  Nat.  Mus.  Vol.  10,  p.  633. 

»  Bull.  Am.  Mus.  Nat.  Hist.  Vol.  Ill,  No.  2. 
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Bay,  which  he  had  previously  visited  with  Mr.  Chapman.  The  in- 
terval between  our  visits,  however,  gave  opportunity  for  a  decided 
readjustment  of  the  bird  fauna,  due  to  migration  and  the  nesting  of 
resident  species. 

Mr.  Beckham's  personal  observations  of  Texan  birds  terminated 
in  March,  and  so  far  as  I  can  discover,  very  few,  if  any,  of  our  ob- 
servers have  recorded  data  relating  to  the  early  summer  birds  of 
the  Corpus  Christi  region ;  Dresser's  "  summer "  notes  relating 
chiefly  to  the  vicinity  of  San  Antonio. 

Further  description  of  the  region  included  in  the  following  notes 
would  be  superfluous  ailer  all  that  the  aforementioned  authors  have 
written  on  the  subject.  Before  proceeding  with  the  annotated  list, 
however,  the  following  observations  may  be  made. 

Though  nearly  all  the  non-resident  birds  had  passed  through,  and 
a  drouth  existed,  quite  equal  in  severity  to  that  prevailing  during 
Mr.  Beckman's  stay,  my  experieijce  agrees  with  that  of  Mr.  Chap- 
man— birds  were  abundant  everywhere.  Nearly  half  of  the  birds 
observed  were  feeding  their  young  before  my  departure,  and  in 
many  cases  the  full-fledged  young  were  procured.  This  rendered 
all  the  more  conspicuous  the  fact  that  many  boreal  species,  espe- 
cially among  the  water  birds,  still  lingered.  I  received  corroboration 
in  various  ways  that  the  annual  over-stepping  of  faunal  limits  by 
many  species  belonging  to  a  more  southerly  district,  and  their  sub- 
sequent disappearance  toward  the  end  of  the  spring  migration,  is  a 
marked  feature  at  Corpus  Christi.  These  birds  undoubtedly  return 
in  due  time  to  their  ancestral  haunts  in  Mexico  ere  the  breeding 
season  begins.  To  what  extent  this  movement,  due  undoubtedly  to 
the  sexual  excitability  and  ignorance  of  the  country  exhibited  by 
birds  of  the  first  year,  should  be  held  to  account  for  the  "  faunal  in^ 
osculation"  which  Beckham  speaks  of,  I  am  unable  Ut  prove. 
From  all  that  may  be  proven  by  and  inferred  from  the  observations 
of  collectors  in  this  region  ten  years  ago,  it  seems  that  several 
species  are  now  represented  in  the  avifauna  of  Corpus  Christi 
which  were  then  strangers  to  it. 

Owing  to  the  position  of  this  territory,  forming  as  it  were  the 
keystone  of  three  great  faunal  arches,  eastern,  western  and  south- 
ern, where  in  time  past  the  birds  from  their  respective  regions  ap- 
proached so  nearly,  that  a  slight  change  in  physical  or  climatic  con- 
ditions would  precipitate  more  intimate  relations.  Precisely  such 
a  state  of  aflairs  has  happened,  and  the  intermingling  of  races  and 
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species  on  new  territory  has  become  permanent.  In  seeking  a  cause 
for  this  I  am  led  to  the  belief  that  it  is  due  chiefly  to  the  introduc- 
tion of  cattle.  When  we  remember  that  the  growth  of  dense 
mesquite  chaparral,  which  now  forms  such  a  marked  feature  in  the 
landscape  of  southeastern  Texas,  and  is  steadily  encroaching  upon 
the  tithe  of  open  prairie  yet  remaining,  is  directly  due  to  the  graz- 
ing of  immense  herds  of  cattle  which  have,  in  their  search  for  sub- 
sistence, robbed  the  prairie  fire  of  its  fuel  and  at  the  same  time  dis- 
tributed the  seeds  of  mesquite  and  other  arborescent  shrubs,  this 
statement  may  not  appear  as  paradoxical  as  it  seems.  The  com- 
paratively sudden  conversion  of  many  square  miles  of  debatable 
ornithological  ground  from  prairie  to  brush-land  in  this  manner, 
would  afiTord  just  such  inducements  to  arboreal  birds  in  the  further 
extension  of  their  winter  range  from  the  north  and  their  summer 
range  from  the  south  as  now  exist.  On  the  other  hand,  as  the  true 
prairie  lands  diminish,  the  more  strictly  plain-haunting  species 
must  disappear.  A  comparison  of  the  relative  abundance  of  the 
species  noted  by  Beckham  as  compared  with  the  same  observed  this 
year  by  Mr.  Chapman  and  myself  tends  to  prove  this.  Even  in 
1887,  the  date  of  Beckham's  observations.  Dr.  Havard  reports  the 
mesquite  as  "  shrubby  "  and  Beckham  characterizes  it  as  "  a  dreary 
waste  of  cactus,"  etc.  The  growth  of  mesquite  in  the  surrounding 
country,  even  since  then,  will  tally  well  with  the  faunal  changes  re- 
corded, for  it  must  be  borne  in  mind  that  until,  say  seven  years  ago, 
the  overstocking  of  pasture  with  cattle  and  the  consequent  effect 
upon  a  previously  superabundant  pasturage  did  not  affect  the 
country  far  from  city  limits ;  so  that  beyond  a  comparatively  small 
area  surrounding  the  city,  the  virgin  prairie  retained  its  original 
features.  For  this  reason  birds  were  scarce,  not  so  much  because 
of  drouth,  but  for  lack  of  shelter  and  food  suited  to  those  of  arbo- 
real habits.  Many  insectivorous  birds  are  found  breeding  in  locali- 
ties where  water  is  unobtainable  save  in  the  form  of  dew.  and,  owing 
to  the  juicy  nature  of  their  food,  they  can  most  likely  enjoy  life  indefi- 
nitely without  the  luxury  of  a  drink.  It  seems  therefore  probable 
that  the  late  increase  of  passerine  birds  in  this  part  of  Texas  is  due, 
not  to  an  excess  of  rainfall,  or  to  the  absence  of  droughts  in  late 
years,  but  to  the  vast  extension  of  tree-covered  areas  into  the 
prairie  and  the  increase  of  insect  and  vegetable  fuod  resulting  from 
this  cause ;  and  these  conditions  apply  not  only  to  the  increase  of 
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individuals  among  old  forms,  but  equally  to  the  additional  species 
now  ascribed  to  the  Corpus  Christi  fauna. 

The  subjoined  list  includes  all  birds  observed  by  me ;  those  spe- 
cies of  which  I  did  not  obtain  specimens  being  indicated  by  an 
asterisk.  I  wish  here  to  acknowledge  my  grateful  indebtedness  to 
Mr.  Witmer  Stone,  Conservator  of  the  Ornithological  Section  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  not  only  for  receiving 
and  caring  for  the  collection  during  my  absence,  but  also  for  inval- 
uable aid  in  the  identification  of  the  material  and  in  revising  my 
notes. 

Texas. 

1.  Lamt  atrioilla  Linn.    Laughing  Gull. 

Common,  breeding  abundantly  about  Corpus  Christi  Bay.  Nearly 
a  third  of  those  observed  still  retained  the  young,  autumnal  plumage 
of  last  year. 

2.  Lamt  franklinii  Sw.  A  Rich.    Franklin's  Gull. 

Five  or  six  individuals  of  this  exquisite  gull  were  noted  and  one 
male  was  taken  on  the  first  of  June.  The  female  which  accom- 
panied it  escaped  me.  The  presence  of  this  species  at  so  late  a  date 
seems  to  corroborate  Mr.  Prion r*s  assertion  that  a  few  remain  to 
breed.  The  fly-catching  habits  of  Franklin's  Gull  are  noteworthy. 
I  have  seen  a  pair  rise  from  a  sand-bar,  and  proceeding  directly 
to  the  mainland,  begin  to  beat  the  chaparral  in  a  most  systematic 
manner  for  hours  at  a  stretch,  keeping  meanwhile  just  out  of 
gunshot,  and  leisurely  gathering,  in  company  with  Henry's  Night- 
hawk,  the  superabundant  insect  food  which  came  in  their  way. 

8.  Geloohelidon  nilotica  (Hasselq.).    Gull-billed  Tern. 

Breeding  on  the  marshes  but  not  common. 

*A.  Sterna  tsohegrava  Lepecb.    Caspian  Tern. 

Common,  but  not  found  breeding  in  Nueces  Bay. 

5.  Sterna  fortteri  Nutt.    Forster's  Tern. 

Most  abundant  of  the  genus,  and  like  its  northern  congeners,  the 
first  to  proclaim  and  resent  the  presence  of  an  intruder  on  its  breed- 
ing grounds. 

6.  Sterna  antillanim  (Less.).    Least  Tern. 

It  is  surprising  that  no  one  has  recorded  the  Least  Tern  in 
Texas.*     Priour  assured  me  that  before  the  destruction  carried  on  a 

*  Merrill  and  Sennett  found  it  breeding  on  sand-bars  in  the  Rio  Grande. 
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few  years  ago,  the  ^'  Striker/'  as  he  calls  it,  was  abundant.  I  found 
several  skins  of  this  species  among  some  thousand  millinery  pelts 
collected  in  this  locality  by  Messrs.  Fancher  and  Noakes  of  Corpus 
Christi.  On  one  occasion  I  noted  a  flock  of  a  dozen  flying  near  the 
town,  and  I  rarely  went  to  the  bay  without  seeing  three  or  four. 
From  the  action  of  these  birds  I  judge  they  made  their  headquarters 
further  south  and  were  breeding. 

7.  Hydroohelidon  nigra  sarinamensis  (Gmel.).    American  Black  Tern. 

Saw  this  bird  only  at  the  mouth  of  the  Nueces  River,  where  one 
was  secured,  a  full  pluraaged  breeding  male.  Saw  nearly  a  dozen 
altogether,  always  singly.  This  species  is  also  heretofore  unre- 
corded from  the  vicinity  of  Corpus  Christi. 

8.  Shynohops  nigra  Linn.    Black  Skimmer. 

Abundant  and  breeding. 

9.  Fhalaorooorax  mezioanns  (Brandt).    Mexican  Cormorant. 

An  immense  flock  of  these  birds  was  found  sitting  on  the  penin- 
sular flats  around  the  margin  of  an  old  pond.  One  individual  shot 
from  this  flock  was  a  young  male  of  the  year.  These  birds  had  evi- 
dently done  breeding  but  just  where  they  do  breed,  I  was  unable  to 
discover. 

10.  Anas  falvigula  maoalosa  (Senn.',.    Mottled  Duck. 

This  is  the  commonest  representative  of  its  family  on  Nueces  Bay 
in  June,  where  it  breeds  in  the  marshes. 

*11.  Spatula  olypeata  (Linn.).    Shoveller. 

A  few  were  observed  at  the  mouth  of  the  Nueces  River. 

72.  Ajaja  ajaja  (Linn.).    Roseate  Spoonbill. 

On  the  28th  of  May,  accompanied  by  Mr.  Priour,  I  sailed  down 
to  the  mouth  of  the  Nueces  River  in  search  of  these  birds.  At  a 
distance  of  two  miles  a  couple  of  large  flocks  could  be  descried  as  a 
dull  rosy  streak  alolig  the  water's  edge.  AVe  approached  near 
enough  to  make,  with  the  aid  of  a  glass,  an  excellent  survey 
of  the  flocks  in  the  act  of  feeding  before  they  noticed  our  pres- 
ence. When  within  about  two  hundred  yards  of  them,  the 
whole  company  of  four  or  five  hundred  individuals  simultaneously 
raised  their  heads  and  faced  about.  On  approaching  some  fifty 
yards  nearer,  the  sudden  righting  about  just  mentioned  was  suc- 
ceeded by  a  most  interesting  series  of  manoeuvres,  consisting  of  a  con- 
traction and  filling  in  of  all  the  gaps  in  the  line ;  and  just  as  this  was 


1892.1  NATURAL  SCIENCES  OF  PHILADELPHIA.  103 

completed,  with  a  rush  of  wings  and  a  glorious  burat  of  color,  they 
arose.  Many  other  detachments  joined  them  until  the  entire  flock 
numbered  about  six  hundred.  Most  of  these  alighted  some  two 
miles  off,  while  a  few  returned  to  their  former  feeding  ground.  All 
of  these  birds,  including  the  young,  were  moulting.  The  adults 
were  just  shedding  their  brilliant  scarlet  patches,  and  their  skins 
were  bristling  with  pin  feathers.  Fully  one-third  were  in  the  whit- 
ish plumage  of  the  first  year.  According  to  Mr.  Priour  the  Spoon- 
bill attains  its  maximum  plumage  development  some  time  in  Janu- 
ary, but  he  was  unable  to  state  whether  this  was  due  to  a  second 
moult  in  December,  or  whether  there  is  merely  a  wearing  away  of 
the  tips  of  the  feathers  as  in  Agelaius  and  other  birds. 

The  Spoonbills  now  leave  the  vicinity  of  Corpus  Christi  the  latter 
part  of  February,  and  though  a  few  stragglers  sometimes  remain  all 
the  year,  none  have  been  known  to  breed  on  the  Texas  coast  of  late 
years.  This  state  of  affairs  is  probably  due  to  their  persecution  and 
to  the  destruction  of  the  forests  between  Corpus  Christi  and 
Brownsville  which  used  to  reach  nearer  the  river  mouths,  afford- 
ing this  formerly  abundant  species  suitable  rookery  sites.*  It 
is  probable  that  most  of  the  flock  of  birds  seen  on  Nueces  Bay  were 
raised  somewhere  on  the  coast  south  of  Brownsville.  After  raising 
their  young  in  comparative  safety,  they  return  yearly  to  this  spot  to 
spend  the  summer  and  early  winter  months,  arriving  in  considerable 
numbers,  even  so  early  as  the  latter  part  of  April,  and  attaining 
their  maximum  numbers  in  the  latter  part  of  May.  Their  evident 
attachment  to  the  vicinity  of  Nueces  Bay  must  be  due  to  the  facili- 
ties it  affords  them  in  the  great  item  of  food  supply,  for  the  recep- 
tion accorded  these  birds  by  Corpus  Christi  gunners  is  far  from  en- 
couraging. 

18.  Botaums  exili8(Gmel.).     Least  Bittern. 

How  this  bird  could  have  been  overlooked  by  former  observers  I 
cannot  conceive.  Several  were  flushed  in  the  marshes  of  Nueces 
Bay  and  two  were  secured,  one  of  them  a  female  with  distended 
ovaries. 

*14.  Ardea  herodias  Linn.    Great  Blue  Heron. 

One  seen. 

*15.  Ardea  egretta  Gmel.    American  Egret. 

Three  seen. 
^  Merrill  and  Sennet  found  a  few  in  a  1      do  heronry  on  the  Rio  Gran  ie. 
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^16.  Ardea  tricolor  mficollis  (Gosse).    Louisiana  Heron. 

One  of  these  birds  was  seen  among  the  reeds  at  the  mouth  of  the 
Nueces  Kiver.     ' 

*17.  Ardea  ▼irescens  Linn.    Green  Heron. 

Several  seen. 
*18.  Nyctioorax  nycticorax  nsBviiiB  (Bodd.).    Night  Heron. 

Immense  numbers  of  this  species  were  found  in  the  tali  brake  at 
the  Nueces  River  mouth.  The  flocks  were  composed  of  young  and 
old  in  every  stage  of  plumage  and  had  evidently  resorted  thither 
from  some  distant  rookery,  as  no  signs  of  nests  could  be  found  in 
the  immediate  vicinity. 

*19.  SalluB  elegans  Aud.    King  Rail. 

A  rail,  presumably  of  this  species,  was  flushed  twice  in  the  penin- 
sular marsh  near  the  city,  but  I  failed  to  secure  it. 

20.  Beourvirostra  americana  Gmel.    Avocet. 

Pairs  and  scattered  individuals  were  seen  throughout  my  stay. 
Mr.  Priour  states  they  breed  in  the  vicinity. 

21.  HimantopuB  mezicanas  (Miill.).    Blaok-neoked  Stilt. 

This  clamorous  and  uneasy  bird  breeds  abundantly  in  suitable 
places  near  Corpus  Christi.  Nests  with  eggs,  but  no  young,  were 
found. 

22.  Tringa  maoulata  Vieill.    Pectoral  Sandpiper. 

Three  seen,  one  of  which  I  secured. 

23.  Tringa  fascioollis  Vieill.    White-rnmped  Sandpiper. 

Nearly  a  dozen  of  these  wary  birds  frequented  the  salt  ponds  on 
the  mainland  shore  of  Nueces  Bay.  One  was  shot.  This  species 
does  not  appear  to  have  been  observed  here  before. 

24.  Ereanetes  pasillas  (Linn.)    Semipalmated  Sandpiper. 

Small  flocks  were  frequently  seen  and  several  specimens  secured. 

25.  TotanuB  melanoleaous  (Gmel.).    Greater  Yellow-legs. 
A  pair,  evidently  mated,  were  shot. 

26.  Symphemia  semipalmata  inornata  Brewst.    Western  Willet. 

Two  specimens,  probably  referable  to  this  race,  were  obtained. 
AVillets  were  breeding,  in  limited  numbers,  on  the  city  flats. 

27.  Namenias  long^rostris  Wils.    Long-billed  Curlew. 

Three  were  noted.     They  seemed  to  have  done  breeding. 
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28.  CharadriuB  squatarola  (Linn.).    Black-bellied  Plover. 

The  abundance  of  this  Plover,  so  late  as  the  seventh  of  June,  in 
this  neighborhood,  is  of  interest. 

89.  AegialitiB  vooifera  (Linn.).    Kildeer. 

Not  abundant. 

80.  Aegialitis  semipalmata  Bonap.    Semipalmated  Plover. 

One  seen. 

81.  Aegialitis  wilsonia  (Ord.).    Wilson's  Plover. 

Breeding  abundantly  along  the  bay-side. 

82.  Arenazia  interpres  (Linn.).    Turnstone. 

My  remarks  on  Charadriiis  squatarola  apply  with  equal  force  to 
the  Turnstone. 

88.  Colinas  virg^nianus  tezanas  (Lawr.).    Texan  Bob- white. 
Abundant. 

*84.  Meleagris  gallopavo  Linn.    Wild  Turkey. 

Although  I  spent  some  time  in  the  vicinity  where  Mr.  Chapman 
secured  his  specimens,  and  visited  well  known  turkey- roosts  at  night, 
I  was  unable  to  secure  anv  of  these  birds. 

35.  Zenaidara  maoroara  (Linn.).    Mourning  Dove. 

Nowhere  in  the  United  States  have  I  found  this  bird  more  abun- 
dant than  in  Texas.  A  dozen  to  twenty  nests  could  be  found  in 
nearly  every  acre  of  chaparral,  and  frequently  two  nests  would  be 
found  in  the  same  mesquite  bush. 

*86.  Cathartes  aura  (Linn.).    Turkey  Vulture. 

Abundant. 

*87.  Catharista  atrata  (Bartr.).    Black  Vulture. 

Saw  two. 
*88.  Parabuteo  unioinotus  harrisi  (Aud.).    Harris'  Hawk. 

The  commonest  species. 

*89.  Bateo  lineatus  (Gmel.).    Red-shouldered  Hawk. 

Found  up  the  Nueces  River. 

* 

*40.  Faloo  sparyerius  Linn.     Sparrow  Hawk. 

Frequently  seen. 

HI.  Polyboms  oheriway  (Jacq.).     Audubon's  CarHCura. 

Comparatively  abundant. 

8 
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*42.  Pandion  haliaetus  oarolinensis  (Omel.)<    American  Osprey. 

Seen  on  two  occasions  near  Nueces  Bay. 

*48.  Syifnium  nebalosum  (Forst.).    Barred  Owl. 

On  the  night  of  my  encampment  on  the  upper  Nueces,  the  pecu- 
liar hooting  of  this  owl  indicated  its  abundance. 

44.  Megasoops  aaio  mooallii  (Cem.).    Texan  Screech  Owl. 

Wherever  the  timber,  either  in  the  form  of  upland  "  Mottes  "  or 
riverside  woodlands,  was  sufficiently  heavy  to  afford  a  retreat,  this 
owl  was  well  represented. 

46.  Crotophaga  saloirostris  Swains.    Groove-billed  Ani. 

A  specimen  was  collected  about  ten  miles  west  of  Corpus  by  Mr. 
Priour  just  previous  to  my  visit.  Another  was  seen  on  the  second 
of  June  near  the  same  spot. 

46.  Oeoooooyz  oalifomianus  (Less.).    Road  Runner. 
Breeding  and  common  everywhere. 

47.  Coooyms  amerioanaa  (Linn.).    Yellow-billed  Cuckoo. 

Frequently  found  and  breeding. 

*48.  Ceryle  aloyon  (Linn.).    Kingfisher. 
Saw  two. 

49.  Dryobates  soalaris  bairdi  (Scl.).    Baird*s  W^oodpecker. 
Abundant  but  shy. 

60.  Melanerpes  aurifrons  (Wagl.).    Golden -fronted  Woodpecker. 

About  Corpus  Christi  this  bird  is  as  abundant  as  the  Flicker  is  in 
the  east,  and  invariably  builds  in  telegraph  poles  and  high  fence 
posts.     In  less  settled  parts  they  are  rare. 

51.  Antrostomas  oarolinensis  (Gmel.).    Chuck  Will's  Widow. 

A  specimen  was  secured  near  Corpus  Christi  in  April  by  Mr. 
Priour.     I  heard  uone  during  my  stay. 

62.  Nyotidromus  albioollis  merrilli  (Senn.).    Parauque. 

This  Goatsucker  was  frequently  heard  throughout  my  stay,  both 
at  Corpus  Christi  and  around  San  Patricio.  Its  monotonous,  whist- 
ling "  wee-ooo,"  is  generally  uttered  while  the  bird  is  perched  on  a 
fence,  though  I  have  often  traced  it  to  the  ground,  both  in  the  narrow 
cow-paths  of  the  chaparral  and  in  open  glades.  A  nest,  containing  a 
single  egg,  nearly  hatched,  was  found  near  San  Patricio,  on  the  first 
of  June. 


1892.3  NATURAL  SClE^CJSa  OF  PHILADELPHIA.  107 

M.  Chordeilei  yirginianHi  htJirji  (Casa.)*    Western  Nighthawk. 

All  the  Nighthawks  shot  around  Corpus  Christi  appear  to  belong 
to  this  race.  C  texensis  finds  its  southwestern  breeding  limit 
about  midway  between  Corpus  Christi  and  San  Antonio ;  during 
the  migrations,  however,  texensis  has  been  noticed  by  Priour  a  few 
miles  west  of  Corpus  Christi. 

*54.  ClLaetara  pelagioa  (Linn.).    Chimney  Swift. 

This  species  is  another  unaccountable  omission  from  Beckham's 
list.    Though  not  common,  quite  a  number  were  seen. 

^56.  Troohilas  oolubris  Linn.     Ruby-tbroatod  Humming-bird. 

Three  individuals  seen. 

56.  MilYulas  forfioatas  ((Imel.).    Scissor-tail  Flycatcher. 

Very  common  hut  wary.  These  elegant  birds  moult  iu  the  sum- 
mer, and  by  the  first  of  June  their  bright  colors  are  faded  and  the 
tail-feathers  threadbare.  Out  of  a  dozen  specimens  obtaineil,  there 
were  no  exceptions  to  this  rule,  though  the  breeding  season  had  just 
begun.  The  worn  appearance  of  the  tail  is  largely  due  to  the  nec- 
essary switching  of  it  in  the  devious  pursuit  of  insect  prey ;  but  it 
may  also  be  attributed  to  the  fact  that  the  birds  are  somewhat  ter- 
restrial  in  their  habits,  as  I  have  observed  them  for  hours  gleaning 
insects  in  the  open  pastures  and  salt  flats  near  Corpus  Christi, 
alighting  without  hesitation  in  the  short  grass  to  secure  or  devour 
their  food.  I  have  also  observed  the  males  mounting  and  gyrating 
together  in  the  air  after  the  manner  of  Kingbirds. 

57.  TyranniiB  tyranniiB  (Linn.).    Kingbird. 

The  only  specimen  of  this  species  seen,  was  obtained  near  Corpus 
Christi  on  May  30th. 

58.  Myiarohas  orinitas  (Linn.).    Crested  Flycatcher. 

Two  were  noted,  one  of  which  was  shot  near  the  Nueces  River 
bottoms,  June  sixth.  Another  specimen,  shot  at  Corpus  Christi 
April  10th,  was  obtained  from  Mr.  Priour.* 

^  The  latter  specimen  has  a  distinct  dark  band  on  the  inner  margin  of  the 
qu  11  of  the  outer  tail  feathers,  about  e  |ual  in  width  tu  the  entire  outer  wtb.     East- 
ern birds  frequently  have  a  narrow  band  on  the  outer  webs  of  the  rectrices  but 
I  have  never  seen  one  quite  so  clearly  marked  as  in  the  Texan  example.  The  color 
of  the  under  surface  of  the  body  in  this  specimen  is,  moreover,  very  dark,  exat^^- 
ing  the  average  of  eastern  specimens  in  this  respect.      In   connection  i 
TwXdn  species  of  Myiarchus^  a  specimen  of  M.  cinerascens  in  the  Acad 
lection,  from  Laredo  (*'  Colin.  Dr.  H.  B.  Butcher,  Au^.  17,  1866.      9  "  i 
ter.'St  as  being  the  most  eastern  record  of  this  species  that  I  have  seen. 
Prof.  Cookes'  "  Bird  Migration  in  the  Mississippi  Valley  "  where  it  is 
auhority  of  H.  F.  Peters,  to  be  a  summer  resident  at  Bonham,  fifty  uu 
cast  of  Dallas.— W.  S. 
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59.  MyiarohuB  mexioanas  (Kaup.).    Mexican  Crested  Flycatcher. 

A  pair  of  these  birds  had  a  nest  and  eggs  near  Prion r's  house. 

60.  ContopuB  borealis  (Swains.).    Olive-sided  Flycatcher. 

Two  specimens  were  taken  and  about  half  a  dozen  seen.  They 
were  noticed  as  late  as  June  3rd. 

61.  ContopuB  vijenB  (Linn.).    Wood  Pewee. 

Common,  and  judging  from  its  actions,  a  frequent  breeder  about 
Corpus  Christi. 

62.  Pyrooephalus  rabineuB  mexioanas  (Sol.).    Vermilion  Flycatcher. 

The  eastern  limit  for  the  occurrence  of  this  species  lies  about 
twenty  miles  west  of  Corpus  Christi,  in  a  country  to  all  appearances 
identical  with  that  nearer  the  town.  The  Texan  Cardinal  {Pyrrhu- 
loxia),  a  bird  of  very  different  habits,  confines  itself  during  th€ 
breeding  season  to  exactly  the  same  limits,  although  it  may  be  found 
during  the  winter  and  up  to  the  first  of  May,  about  Corpus  Chri:?ti.* 

68.  Otocoris  alpestriB  giraudi  Hensh.    Texan  Homed  Lark. 

Breeds  commonly  on  the  Corpus  Christi  flats.  The  song  of  this 
species  is  very  deceptive  often  seeming  to  come  from  the  ground  l^e- 
fore  you,  while  in  fact  the  bird  is  high  overhead. 

64.  Molothus  ater  obBoaruB  (Gmel.).    Dwarf  Cowbird. 
Numerous  everywhere. 

65.  Agelaius  phcenioeas  (Linn.).     Red-wing  Blackbird. 

Breeding  abundantly  in  the  marshes  around  Nueces  Bay.  Owing 
to  the  scarcity  of  water  on  the  uplands  this  bird  was  rarely  seen 
there. 

66.  Starnella  magna  (Linn.).     Meadow  Lark. 

Just  as  I  was  leaving  Corpus  Christi,  a  lark  was  brought  to  me  in  the 
flesh,  which  undoubtedly  belonged  to  the  eastern  race.     I  was  unfor- 

^  As  Mr.  Chapman  has  remarked,  the  Texas  and  Arizona  specimens  of  Pyro- 
cephnlus  are  smaller  than  those  from  farther  south  and  have  smaller  bills.  In  point 
of  color  there  is  considerable  difference,  as  is  shown  in  a  good  series  of  specimens. 
I  have  already  called  attention  (Proc.  Acad.  Nat.  Sci.  Phil.  1890,  p.  2<i8)  to  the 
rosyorpmkish-redhue  of  Yucatan  examples,  as  contrasted  with  the  vermilion  shade 
of  those  from  other  localities.  Indeed,  this  difference  seemed  so  constant  that  I 
was  inclined  to  separate  the  former  as  a  subspecies ;  an  examination,  however,  of 
the  material  of  the  U.  S.  National  Museum,  which  was  kindly  loaned  to  me  through 
Mr.  Robert  Ridgway,  shows  that  this  idea  was  not  supported.  In  the  series  of 
twenty-nine  Mexican  and  Central  American  specimens  now  before  me,  four  Yucatan 
specimens  are  pink,  one  is  vermilion  and  one  intermediate,  while  there  is  a  bright 
pink  specimen  from  Jalapa.  Two  Honduras  birds  show  patches  of  orange-yellow 
on  the  breast. — W.  S. 
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tunately  unable  to  preserve  it.  I  saw  only  three  larks  during  my  stay. 
They  frequented  the  meadows  of  the  bay  and  were  excessively  wild. 
I  feel  sure  they  were  not  neglecta^  having  on  several  occasions 
heard  their  song  which  had  the  unmistakable  quality  of  magna. 
In  this  respect  my  experience  corroborates  that  of  Hancock  whom 
Beckham  thinks  mistaken.  The  true  state  of  affairs  is  probably 
that  during  winter  the  races  intermingle,  negleda  greatly  predomi- 
nating. Before  the  first  of  May  neglecta  decamps  into  the  interior 
to  breed  and  a  few  of  the  true  magna  remain. 

67.  loteras  spurius  (Linn.).     Orchard  Oriole. 

A  few  pairs  found  breeding. 

68.  Icterus  galbula  (Linn.).     Baltimore  Oriole. 

None  seen.  A  specimen,  shot  a  few  days  before  my  visit,  is  in  the 
collection. 

69.  Icterus  buUocki  (Swains.).     Bullock's  Oriole. 

Several  observed.     Nest  with  young,  June  2nd. 

^0.  Quiscalus  quiscula  SBneus  (Ridgw.).     Bronzed  Grackle. 

- 1  observed  this  species  industriously  feeding  its  young  along  the 
San  Antonio  River.     None  seen  nor  heard  of  at  Corpus  Christi. 

71.  Quiscalus  maorourus  Swains.     Great- tailed  Grackle. 

While  very  numerous  at  Corpus  Christi,  this  Grackle  attained 
a  far  greater  abundance  in  the  hack-berry  mottes  along  the  road  to 
San  Patricio,  about  fifteen  miles  west  of  Corpus  Christi. 

72.  Ammodramus  maritimus  sennetti  Allen.    Texan  Seaside  Finch. 

Found  it  common  on  the  Nueces  Bay  flats. 

75.  Chondestes  grammacus  (Say).     Lark  Sparrow. 

Breeding  commonly.  Fresh  eggs  and  full-fledged  young  procured 
the  same  day,  May  30th. 

74.  Peucaea  oassinl  (Woodh.).    Cassin's  Finch. 

Several  found  breeding  in  open  pasture  a  mile  from  Corpus 
Christi. 

^5.  Melosplsa  fasolata  (Gmel.).    Song  Sparrow. 

A  few  of  these  were  seen  but  none  secured. 

76.  Embemagra  rufivirgata  Lawr.    Texas  Sparrow. 

As  Mr.  Chapman  remarks,  this  species  does  not  seem  to  have  been 
recorded  from  north  of  the  Rio  Grande  prior  to  his  visit  to  Corpus 
Christi,  and  I  think  it  most  probable  that  twelve  years  ago  it  was 
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not  a  member  of  the  fauna  of  this  region.  That  it  has  become  so 
since  is  easily  accounted  for  by  the  facts  already  stated  regarding 
the  physical  changes  that  have  overspread  the  country  in  recent 
times.  I  found  the  Texas  Sparrow  thoroughly  at  home  in  the 
Corpus  Christi  and  San  Patricio  chaparral,  and  secured  their  nests 
and  fully  fledged  young.* 

77.  Cardinalis  oardinalis  oanioaudas  Chapm.    Gray-tailed  Cardinal. 

I  secured  a  series  of  fourteen  specimens  of  this  newly  described 
race,  including  seven  females  anH  five  males.'' 

78.  Pyrrhaloxia  sinuata  Bonap.    Texan  Cardinal. 

Though  common  in  the  vicinity  of  the  town  during  winter  and 
early  spring  this  species  retires  twenty  miles  westward  to  breed. 

79.  Passerina  oiris  (Linn.).    Painted  Bunting. 

Breeding  abundantly  everywhere. 

80.  Piranga  rabra   (Linn.).    Summer  Tanager. 

Not  found  at  Corpus  Chriati  but  several  were  observed  in  the 
heavy  chaparral  twenty  miles  west  of  it ;  also  seen  along  the  upper 
Nueces. 

*81.  Progne  subis  (Linn.).    Purple  Martin. 

Common  in  the  vicinity  of  towns. 
82.  Petroohelidon  lunifrons  (Say).    ClifT  Swallow. 

Plentiful,  in  flocks. 
*83.  Chelldon  erythrogaster  (Bodd.).    Barn  Swallow. 

Common.     Breeding. 

84.  Clivioola  riparia  (Linn.).    Bank  Swallow. 

Very  abundant. 
*85.  Stelgidopteryz  serripennis  (Aud.).    Rough-winged  Swallow. 

Observed  a  few  with  the  preceding  species. 
*86.  Lanius  ludovioianas  ezoubitorides  (Swainf?.).     White-rumped  Shrike. 

Scarce. 


1  The  young  have  the  feathers  of  the  head  and  interscapulum  centered  with 
black  and  bordered  with  ochraceous.  Beneath,  the  breast  and  flanks  are  tinged  v^  ith 
olivaceous  and  are  marked  with  dark  longitudinal  markings ;  belly  yellowish- 
white. — W.  S. 

*  Two  young  females  have  the  bills  entirely  black,  as  is  the  tendency  in  the 
young  in  this  genus.  There  is  a  female  specimen  in  the  Academy's  Collection 
which  agrees  exactly  with  Mr.  Rhoads'  birds  and  which  was  collected  by  Captain 
McCown  at  "  Ringgold  Barracks,  Texas  "  in  1857.— W.  S. 
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t7.  Vireo  olivaoeui  (Linn.).    Red-eyed  Vireo. 

A  few  were  observed  on  the  upper  Nueces  where  they  breed. 

t8.  7ireo  noveboraoensii  (Gmel.).    W^hite-eyed  Vireo. 

Common  around  Corpus  Christi  and  elsewhere. 

89.  Vireo  belUi  (And.).    Bell's  Vireo. 

Numerous,  west  of  San  Patricio  where  I  found  it  breeding. 

90.  Dendroioa  SBStiva  (Gmel.)>    Yellow  Warbler. 

The  only  specimen  observed  was  shot  near  Corpus  Christi. 

91.  SeiuruB  noyeboraoensis  notabilis  (Grinn.).    Grinnell's  Water  Thrush. 

One  specimen  was  procured. 

92.  Ctootblypis  triohaa  (Linn.).    Maryland  Yellow-throat. 

A  female  shot  was  the  only  one  certainly  seen.  Priour  affirms 
that  it  breeds  at  the  mouth  of  Nueces  Bay. 

93.  loteria  virens  (Linn.).     Yellow-breasted  Chat. 

Only  one  of  these  birds,  a  singing  male,  was  found.  Merrill  and 
Bennett  found  it  abundant  at  Fort  Brown,  a  fact  which  Beckham 
ignores.  Mr.  Priour  thinks  it  a  very  rare  summer  resident  around 
Corpus  Christi.' 

94.  Mimas  polyglottos  (Linn.).     Mockingbird. 

Abundant  breeder. 

*95.  Harporhynohua  longirostris  sennetti  Ridgw.    Texas  Thrasher. 

Several  of  these  birds  were  observed  and  were  evidently  breeding 
in  the  impenetrable  chaparral  near  tlie  town.  I  was  unable  to 
secure  any. 

96.  Thryothoras  ludovioianuB  (Lath.).     Carolina  Wren. 

Only  observed  on  the  upper  Nueces,  where  they  are  frequent  and 
had  fledged  young. 

97.  ThryothoruB  bewiokii  bairdi  (Salv.  &  Godin.).    Baird's  Wren. 
Very  numerous  and  prolific  everywhere. 

98.  ParuB  atrioriBtatnB  Cass.     Black -crested  Titmouse. 

Several  seen  on  the  Nueces  in  large  timber. 

99.  AaripamB  fiavioepB  (Sund.).    Verdin. 

One  specimen  of  the  Verdin  was  secured.      Although  many  of 
their  nests  were  found,  the  breeding  season  was  over  and  the  old 
and  young  seemed  to  have  left  the  country. 

^  This  specimen  seems  intermediate  in  character,  being  quite  as   gray  as  the 
average  longicauda  but  is  little  different  in  size  from  typical  virens, — W.  S. 
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100.  Polioptila  oaerulea  (Linn.).     Blue-gray  Gnatoatcher. 

Only  one  seen. 

The  following,  for  various  reasons  appended,  should  be  mentioned 
in  this  connection  : — 

Dendrooygna  autumnalis  (Linn.).     Black -bellied  Tree-duck. 
Dendrooygna  fulva  (Gmel.).     Fulvous  Tree-duck. 

Both  these  are  mentioned  in  Dresser's  and  Merrill's  lists,  but  not 
from  any  locality  north  of  the  Rio  Grande.  Mr.  Priour  says  that 
both  breed  on  the  Nueces  marshes,  but  produced  no  conclusive 
evidence. 

Columba  fiavirostris  Wagl.    Red -billed  Pigeon. 

Another  bird  which  Priour  assures  me  straggles  as  far  north  as 
Corpus  Christi  in  early  spring. 

Colambigallina  paBserina  pallesoens  (Baird). 

Mr.  Priour  says  this  dove  breeds  in  the  town. 
Strix  pratinoola  Bonap.    Barn  Owl. 

I  was  shown  several  burrows  in  the  face  of  a  steep  bank  rising 
from  Nueces  Bay  where  this  owl  is  said  to  breed  regularly. 

Speotyto  oanioularia  hypogaea  (Bonap.).    Burrowing  Owl. 

The  complete  disappearance  of  this  common  and  characteristic 
bird  from  the  region  of  Corpus  Christi  is  directly  due  to  the  usurpa- 
tion of  their  prairie  domain  by  the  now  ubiquitous  chaparral. 

Ceryle  oabanisi  (Tschudi.).    Texan  Kingfisher. 

This  diminutive  species,  never  common,  seems  to  be  growing  rarer 
yearly.     I  made  especial  search  for  it  on  the  Nueces,  in  a  locality 

where  it  previously  occurred,  but  without  success. 

«■ 

*'  Ammodramas  maritimas  peninsalsB  V*  Allen.    Scott's  Seaside-sparrow. 

Mr.  Chapman's  remarks  on  this  race,  and  the  deductions  made 
therefrom,  may  be  somewhat  simplified  by  the  fact  that  I  did  not 
find  any  of  the  "  black  "  Seaside  Finches  at  the  spot  indicated,  nor 
anywhere  else  in  that  vicinity,  though  special  search  was  made.  I 
am  inclined  to  think  Mr.  Priour  mistaken  in  his  belief  that  these 
dark  birds  remain  durins:  the  summer. 

Arizona. 

As  already  observed,  my  stay  in  southern  Arizona  covered  the 
period  between  June  10th  and  July  12th,  the  first  eight  days  being 
spent  in  the  immediate  vicinity  of  Tucson,  the  next  twelve  at  Oracle, 
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in  the  live-oak  belt  on  the  southern  slopes  of  the  Santa  Catalina 
Mountains,  forty  miles  north  of  Tucson,  and  part  of  the  remaining 
ten  days  in  the  pine-clad  region  of  their  summits,  which  rise  some 
eight  thousand  feet  above  the  Tucson  level  and  five  thousand  above 
the  elevation  at  Oracle.  The  country  covered  by  my  rambles  in- 
cluded the  central  part  of  a  larger  area  in  Pima  County,  explored 
by  Mr.  AV.  E.  D.  Scott  during  a  long  residence  in  the  Santa  Catalinas. 
For  a  more  thorough  understanding  of  the  region  in  question,  and 
an  excellent  description  of  the  natural  characteristics  of  this  part  of 
Arizona,  I  cannot  do  better  than  refer  to  Mr.  Scott's  introductory 
paj^r  "  On  the  Avifauna  of  Pinal  County,"  etc.,  published  in  the 
third  volume  of  the  "  Auk." 

As  in  the  previous  list,  those  in  the  subjoined,  indicated  by  an 
asterisk,  are  not  represented  in  the  collection,  no  si^cimens  having 
been  secured. 

^1.  Anal  Btrepera  Linn.    Gadwall. 

AVhile  exploring  the  upper  waters  of  the  Santa  Clara,  four  miles 
from  Tucson,  I  found  a  duck  feeding  on  the  river  and  shot  at  it 
but  failed  to  kill  it.  Shortly  after  it  was  secured  by  another  gunner 
who  was  shooting  in  the  vicinity  and  I  was  enabled  to  positively 
identify  it.  From  Mr.  Scott's  account,  it  seems  to  be  a  rarity,  even 
as  a  visitant,  and  this  makes  its  occurrence  in  summer  all  the  more 
noteworthy. 

^2.  Ardea  herodiai  Linn.    Great  Blue  Heron. 

Rare. 

*^8.  Ardea  yiresoens  Linn.    Green  Heron. 

A  few  noted  in  the  valley. 

^4.  Oallinala  galeata  (Licht.).     Florida  Gallinule. 

A  pair  seen  on  Silver  Lake,  near  Tucson. 

*5.  Fulioa  amerioana  Gmel.    American  Coot. 

Also  seen  on  the  Santa  Clara  River. 

*6.  Aegrialitis  vooifera  (Linn.).     Kildeer. 

Not  uncommon  in  the  Santa  Clara  Valley. 

7.  Callipepla  squamata  (Vig.).    Scaled  Partridge. 

Wherever  found,  the  Scaled  Quail  was  associated  with  Gambel's, 
both  on  the  mesas  and  in  the  lower  edge  of  the  oak-belts.  One  was 
shot  near  the  hotel  at  Oracle,  but  they  rarely  attain  such  an  alti- 
tude, even  in  the  breeding  season,  and  are  probably  induced  to 
wander  away  from  their  usual  haunts  in  search  of  water  which  is 
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very  scarce  in  June.  Around  Tucson  I  saw  none  of  this  species 
and  not  until  I  reached  the  lower  mesa  slopes  did  any  appear.  At 
no  time  was  I  sure  of  finding  them  until  fairly  below  the  oak  belt. 
In  numbers  they  ranked  far  below  C  gambeli,  not  one  in  ten  of  all 
the  partridges  seen  being  aquamata, 

8.  Callipepla  gambeli  (Nutt.).    Oambers  Partridge. 

I  did  not  meet  with  any  flocks  of  this  species  in  the  valley. 
They  are  very  abundant  in  the  oak  belt,  ranging  as  high  as  the 
lower  pines  and  at  the  time  of  my  visit  were  leading  about  their 
families  of  young,  which  varied  in  size  from  the  newly  hatched  chick 
to  half  grown  birds.  The  male  bird  continues  its  harsh  cry  after  the 
young  have  left  the  nest,  and  for  sufficient  reasons,  too  lengthy  to 
be  presented  in  this  paper,  I  am  convinced  they  are  polygamous, 
whereas  C.  squamata  is  not. 

*9.  Cyrtonyz  montezumsB  (Vig.).    Maesena  Partridge. 

Three  "  Fool  Quails  "  were  noticed  on  the  higher  slopes  of  the 
Catalinas,  one  of  them  at  an  elevation  of  7000  feet. 

The  habits  of  the  Massena  Partridges  are  very  dissimilar  to  those 
of  the  genus  Callipepla,  reminding  one  strongly  of  our  eastern  Bob- 
white  in  their  aptness  for  quick  concealment  and  sudden  flight. 

^10.  Meleagnris  gallopavo  mezioana  (Gould).    Mexican  Tarkey. 

Owing  to  a  disastrous  fire  in  the  Mt.  Lemon  region  of  the  Cata- 
linas, this  bird,  once  common,  has  wholly  abandoned  that  part  of 
the  country.     I  did  not  see  or  hear  of  it  elsewhere. 

11.  Columba  fasoiata  Say.     Band-tailed  Pigeon. 

Found  well  dispersed  throughout  the  oak  and  pine  belts  and 
breeding  in  the  latter.  All  nests  examined  conlained  either  a  sin- 
gle young  or  egg, 

H2.  Columbigallina  passerina  pallesoens  (Baird).    Mexican  (iround  Dove. 

A  few  seen  in  the  Tucson  suburbs. 
*13.  Fseadogryphus  oalifornianas  (Shaw).    California  Vulture. 

I  was  informed  by  Mr.  Jack  Al winkle,  a  ranchman  at  Oracle, 
that  he  shot  a  "  Condor  "  several  years  ago,  near  the  summit  of 
Mount  Lemon.  It  was  perched  on  a  huge  rock  some  distance  from 
their  camp,  was  shot  to  test  the  range  of  his  rifle,  fell  dead,  and, 
after  a  careless  examination,  was  thrown  away.  Besides  these  facts, 
and  his  assertion  that  it  wa^  *'  twice  as  large  as  a  buzzard,"  my 
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informant  added  that  it  was  the  only  one  he  had  seen  since  leaving 
California,  where,  as  a  cowboy,  he  had  spent  several  years. 

This  statement  of  an  excellent  hunter  and  reliable  observer 
should  entitle  this  species  to  a  place  in  the  avifauna  of  Arizona. 

*14.  Catliartei  aura  (Linn.).    Turkey  Vulture. 

Fairly  common  up  to  4000  fb. 

15.  Aeoipiter  oooperi  (Bonap.).    Cooper's  Hawk. 

Several  couples  found  breeding  and  young  secured. 

16.  Buteo  borealis  oalums  (Cass.).    Western  Red-tail. 

Common.    A  pair  found  as  high  as  8000  ft. 

17.  Buteo  abbreviatUB  Caban.    Zone-tailed  Hawk. 

Some  half-dozen  noted,  one  at  9000  ft.  elevation. 
A  nest  with  two  young  was  found  in  a  cafion  near  Oracle  in  a 
juniper. 

*18.  Buteo  Bwainioxii  Bonap.    Swainson's  Hawk. 

I  came  suddenly  upon  a  pair  of  these  Hawks  sitting  on  the  bank, 
at  a  bend  in  the  Santa  Clara,  but  they  escaped  before  I  could 
secure  them. 

*19.  Aquila  chryaaetos  (Linn.).    Golden  Eagle. 

A  pair  were  observed  sitting  on  the  crags  which  overlook  the 
Cafion  DeOro,  above  the  trail  to  Mt.  Lemon. 

20.  Falco  eparveriuB  Linn.    Sparrow  Hawk. 

Abundant  everywhere. 

*21.  PolyboruB  cheriway  (Jacq.).    Audubon's  Caracara. 

Two  were  seen  near  Tucson  and  the  species  was  occasionally  noted 
near  Oracle. 

*22.  Syrnium  ocoidentale  Xantus.    Spotted  Owl. 

On  the  opposite  side  of  the  Santa  Clara  valley  at  a  point  where 
there  rises  a  rocky  hill  whose  precipitous  sides  front  the  city  of 
Tuscon,  I  found  several  of  these  owls.  One  pair  was  noticed  perch- 
ing on  some  large  boulders  and  though  they  were  in  the  full  glare  of  the 
sun  they  did  not  appear  at  all  disconcerted.  From  the  appearance 
of  the  surroundings  it  seemed  that  these  boulders  were  their  regular 
stands,  and  this  was  rendered  more  likely  as  a  nest  from  which  a 
brood  had  evidently  been  raised  was  afterwards  found  in  the 
recesses  of  a  narrow  ledge  below  where  they  had  been  sitting, 
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23.  Megasoops  asio  triohopsis  (Wagl.).    Mexican  Screech  Owl. 

A  young  bird  of  this  variety  about  two-thirds  grown,  was  found 
in  the  chaparral  near  Tucson. 

24.  Bubo  virg^nianas  sabarotious  (Hoy).    Western  Horned  Owl. 

Frequently  heard  but  rarely  seen.  They  are  rare  in  the  low- 
lands. 

*26.  Micropallas  whitneyi  (Cooper).     Elf  Owl. 

Though  said  to  be  numerous,  none  were  met  with. 
26.  Oeoooooyz  oalifornianas  (Less.).    Road  Runner. 

Found  more  abundantly  near  the  oak-belt  than  in  the  vicinity  of 
Tucson.  I  observed  them  also  at  a  considerable  distance  above 
Oracle. 

*27.  Ceryle  aloyon  (Linn.).    Kingfisher. 

Very  few  noted  around  Tucson. 

28.  Dryobates  yillosus  hylosoopas  (Cab.).    Cabanis'  Woodpecker. 

Found  sparingly  at  8000  feet  elevation  among  the  pines. 

29.  Dryobates  soalaris  bairdi  (Scl.).    Baird's  Woodpecker. 

Common  in  the  oak-belt  and  decreasino:  as  vou  descend  toward 
the  plain. 

30.  Melanerpes  formioivoras  bairdi  Ridgw.    Califomian  Woodpecker. 

Found  breeding  from  the  oak-belt  upwards,  to  9000  feet  eleva- 
tion. 

81.  Melanerpes  uropyg^alis  (Baird).    Gila  Woodpecker. 
Co-extensive  with  the  giant  cacti. 

82.  Colaptes  eafer  (Gmel.).     Red -shafted  Flicker. 

Only  found  in  the  pine  woods  and  rare  even  there. 

88.  Colaptes  ohrysoides  (Malh.).    Gilded  Flicker. 

Tolerably  numerous  in  the  valley,  but  none  seen  elsewhere. 
*84.  Phalaenoptilus  nuttalli  (Aud.).    Poorwill. 

Abundant,  and  breeding  in  the  oak  belt. 
35.  Chordeiles  tezensis  Lawr.    Texan  Nighthawk. 

I  found  these  birds  abundant  in  the  immediate  vicinity  of  Tucson. 
They  frequented  the  mesquite  in  preference  to  more  oi)en  tracts  and 
spent  much  of  their  time,  even  during  the  mid-day  hours,  in  dash- 
ing about  among  the  chaparral  bushes  for  food,  invariably  lighting 
when  tired  in  the  shade  of  a  bush  or  cactus.     The  song  of  this  bird 
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has  a  wonderful  resemblance  to  the  distant  hollow,  rolling 
"  whooooo  "  of  Megascope.  It  is  uttered  by  both  sexes  and  whether 
they  be  on  the  ground  or  on  the  wing,  the  quality  of  these  notes 
is  so  ventriloquial  that  I  actually  stumbled  over  three  of  the  birds 
without  taking  notice  of  them,  in  the  search  for  a  supposed  owl 
that  I  imagined  1  heard  in  a  distant  tree.  On  no  occasion  did  they 
make  any  other  sound  which  would  show  their  intimate  relationship 
to  our  C  virginianus. 

*86.  Mioropns  melanolenous  (Baird).    Wbite-tbroated  Swift. 

A  pair  of  these  birds  were  certainly  breeding  in  the  cliffs  where  I 
found  Symium  occidentale,  though  I  could  not,  because  of  the  nature 
of  the  ground,  make  thorough  enough  search  to  discover  the  where- 
abouts of  their  nest. 

I  saw  frequent  companies  of  these  birds  in  various  places  along 
the  Santa  Clara  Valley,  skimming  the  waters  of  Silver  Lake  and 
again  sailing  and  twittering  high  in  air,  reminding  one  strongly,  in 
both  situations,  of  the  Chimney  Swift. 

The  day  of  my  ascent  of  Mount  Lemon,  several  of  this  sj^cies 
were  seen  coursing  about  the  summit  in  company  with  Violet-green 
Swallows. 

87.  Eugenes  fulgens  (Swains.).    Rivoli  Humming-bird. 

Soon  after  my  arrival  in  the  Catalina  pine-belt  I  noted  a  large 
hummer,  feeding  among  the  yellow  columbines  of  a  little  canon 
near  the  camp.  I  did  not  see  it  again  until  the  day  of  my  de- 
parture from  the  mountains,  when  I  found  it  in  the  same  place  and 
upon  shooting  it  found  it  to  be  an  adult  male  of  the  above  species. 
This  is  probably  the  most  northerly  record  for  the  Rivoli  Humming- 
bird and  considering  the  time  of  its  capture  it  seems  quite  likely 
that  it  was  breeding  in  the  vicinity. 

88.  Trochilus  alexandri  Boarc.  k  Mub.     Black-cbinned  Hamming-bird. 

Verv  abundant  in  the  Catalinas.  One  shot  at  Tucson  and  one 
at  Oracle.  The  love  antics  of  this  bird  are  highly  entertaining. 
Selecting  an  open  space  among  the  trees  in  the  immediate  vicinity 
of  its  nest  the  male  starts  from  his  perch  among  the  willows  utter- 
ing a  shrill,  continuous  trilling  note  that  bears  a  strange  proportion 
in  its  tone  and  quickness  to  the  varying  rapidity  of  flight.  Having 
reached  the  farthest  lim;ts  of  its  chosen  pleasure  ground,  at  an 
elevation  corresponding  to  that  of  the  nearest  tree-tops,  it  suddenly 
describes  a  headlong,  parabolic  curve,  just  grazing  the  ground   and 
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rising  with  a  dimiDishing  cadence  of  voice  and  wings  to  the  tree- 
tops  on  the  opposite  side  where  it  repeats  the  manoeuvre,  regaining 
its  former  position.  These  evolutions  are  kept  up  in  rapid  succession, 
sometimes  as  many  as  thirty  flights  being  taken  with  scarcely  a  rest. 
The  geometric  exactness  of  the  curves  which  are  traced  by  the  bird 
is  astonishing. 

The  nests  of  the  Black-chinned  Hummer  are  easily  found,  but  my 
experience  agrees  with  that  of  Mr.  Scott  regarding  the  scarcity  of 
nests  of  the  other  humming-birds  which  inhabit  the  Catalina 
Mountains. 

39.  Troohilns  platyoerons  Swains.    Broad-tailed  Humming-bird. 

A  common  bird,  associating  with  the  former.  I  found  a  pair 
building  in  an  oak  tree  beside  a  dry  water-course  but  did  not 
discover  the  nest  until  I  had  killed  the  female,  whose  body  con- 
tained a  well-developed  egg, 

40.  Tyrannus  vertioalis  Say.    Arkansas  Kingbird. 

Found  breeding  from  the  plains  to  within  a  few  hundred  feet  of 
the  pines. 

41.  Tyrannus  vooiferans  Svrains.    Cassin's  Kingbird. 

A  few  seen  and  two  captured  in  the  oaks  near  Oracle. 

42.  Myiarohns  mexioanns  magister  Ridgw.    Arizona  Creetted  Flycatcher. 

This  bird  was  not  common.  It  was  not  seen  at  an  elevation 
of  a  thousand  feet  above  Tucson. 

43.  Myiarohns  oinerasoens  Lawr.    Ash-throated  Flycatcher. 

Found  well  distributed  and  plentiful  all  the  way  from  Tucson  to 
t'le  lower  regions  of  the  pine  belt. 

41.  Sayornis  saya  (Bonap.).    Say's  Phcebe. 

As  uniformly  distributed  as  the  former  though  more  common  in 
the  oak  woods. 

45.  Sayornis  nigricans  (Swains.)    Black  I^hcebe. 
Seen  only  at  Tucson  and  not  common. 

46.  Contopns  pertinax  Cab.    Coues'  Flycatcher. 

Only  noticed  in  the  pine  belt  where  they  were  the  most  abundant 
Flycatcher. 

47.  Contopns  richardsonii  (Sivain?.).    Western  Wood  Pewee. 
Seen  only  in  the  pine  but  not  common. 
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48.  Empidonax  diffieilU  Baird.    Western  Flycatcher. 

Two  nests  with  young  and  several  mated  pairs  were  observed 
in  the  Catalina  pines. 

49.  Empidonax  pasiUus  (Swains.).    Little  Flycatcher. 

A  pair  were  taken  in  a  willow  clump  on  the  banks  of  the  Santa 
Clara.     They  evidently  had  a  nest  but  it  was  not  found. 

50.  Pyrooephalus  mblnens  mexioanns  (Scl.).    Vermilion  Flycatcher.  « 

The  greatest  altitude  at  which  I  secured  this  Flycatcher  was  that 
of  Oracle,  nearly  6000  feet  They  were  increasingly  abundant  as 
you  neared  the  plains. 

51.  Otoooria  alpestris  adnata  Dvright.    Scorched  Homed  Lark. 

Homed  Larks  were  not  abundant,  though  I  frequently  observed 
small  companies  on  the  higher  plains  and  mesas  between  Tucson 
and  the  oak  belt.  I  succeeded  in  securing  but  one,  a  young  bird, 
fully  fledged. 

52.  Cyanooitta  stelleri  maorolopha  (Baird).    Long-crestt^d  Jay. 

This  species  was  confined  strictly  to  the  pine  belt  during  my  stay. 
Its  scolding  is  a  peculiar  combination  of  hiss,  snarl  and  sneer. 

53.  Apheloooma  woodhonsei  (Baird).    Woodhouse's  Jay. 

Only  three  of  these  wary  birds  were  noted,  all  within  a  mile  of 
Oracle,  in  the  oak  belt. 

54.  Apheloooma  sieberi  arizonsB  Ridgw.    Arizona  Jay. 

The  strict  coincidence  of  the  range  of  this  abundant  species  with 
the  limits  of  the  oak  belt  is  as  remarkable  as  that  of  the  Long- 
crested  Jay  with  the  pines. 

55.  Corvns  oorax  sinnatns  (Wagl.).    American  Raven. 

Several  Ravens  visited  the  water  tank  and  corral  at  Oracle  daily, 
and  I  occasionally  saw  them  soaring  among  the  foothills. 

56.  Corvns  crjrptolenons  Couch.    White-necked  Raven. 

The  above  remarks  equally  apply  to  this  species,  with  the  differ- 
ence that  the  former  generally  betook  themselves  to  higher  altitudes 
while  the  latter  departed  down  the  nearest  cafion  to>vard  the  San 
Pedro. 

57.  Molothms  ater  obsonrus  (Gmel.).    Dwarf  Cow  bird. 
Numerous  in  the  valley  and  occasional  around  Oracle. 
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58.  Agelaius  phcenioeus  sonoriensis  Ridgw.    Sonoran  Red-wing  ? 

These  Blackbirds  were  fairly  numerous  along  the  water-courses  of 
the  Santa  Clara.^ 

59.  lotems  parisomm  Bonap.    Scott's  Oriole. 

Frequently  found  leading  their  young  among  the  oaks  around 
Oracle  and  1000  feet  higher.  A  pair  were  also  seen  in  the 
mesouite  bordering  the  oak  belt. 

60.  lotems  ouonllatus  nelsoni  Ridgw.    Arizona  llooded  Oriole. 

While  the  range  of  this  species  extends  from  Tucson  nearly  up  to 
the  lower  edge  of  Catalina  pines  it  was  nowhere  so  abundant  as 
in  the  oak  belt. 

61.  lotems  bnllooki  (Swains.).     Bullock*s  Oriole. 

None  seen  in  the  Catalina  region  but  abundant  in  the  heavy 
chaparral  of  the  Santa  Clara  Valley,  where  they  breed.  By 
imitating  the  cry  of  a  young  bird  and  concealing  myself  in  the 
bushes  I  never  failed  to  bring  a  crowd  of  these  usually  timid  birds 
within  easy  range. 

62.  Carpodaons  mexioanus  frontalis  (Say).    House  Finch. 

Very  abundant  to  near  the  lower  pine  limit ;  males  singing,  and 
young  in  ever)'  stage  of  growth.  Some  of  their  call  notes,  and  their 
actions  and  habits  in  general,  are  very  suggestive  of  Passer 
domesticus, 

63.  Spinus  psaltria  arizonse  (Coues).     Arizona  (Toldfinch. 

Several  rather  large  flocks  were  seen  about  Tucson  and  a  small 
one  in  the  oak  belt;   two  specimens  were  secured. 

64.  Chondestes  grammaons  strigatus  (Swains.).     Western  Lark  Sparrow. 
Found  rather  sparingly  in  the  oak  belt  but  nowhere  else. 

65.  Junoo  oinereus  palliatus  Ridgw.    Arizona  Junco. 
Breeding  abundantly  in  the  pine  belt. 

66.  Amphispiza  bilineata  (Ca^ps.).     Black -throated  Sparrow. 

Ranging  commonly,  and  breeding  from  Tucson  to  J  000  feet  above 
Oracle. 


1  Mr.  Scott  makes  no  allusion  to  this  Blackbird  in  his  paper,  the  only  species 
of  Agelaius  mentioned  being  A.  gubernator  (Auk  18S7,  p.  22).  Only  one  speci- 
men, an  adult  male  is  contained  in  Mr.  Rhoads'  collection  so  that  it  is  difficult  lo 
decide  to  which  race  it  should  be  referred.  The  measurements  seem  to  be  nearer 
to  KxM^ phcenicetis  rather  than  to  sonoriensis^  the  wing  being  4*80  in. — W.  S. 
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67.  Peuoaa  arizonsB  Ridgw.    Arizona  Sparrow. 

This  species  frequented  the  thick  bunches  of  bear-grass  just  below 
the  lower  edge  of  the  oak  belt ;  they  were  breeding  and  were  very 
shy.  Their  habits  are  eminently  terrestrial,  and  at  no  time  did  they 
leave  the  ground  save  to  perch  on  the  lowly  bear-grass  stems  and 
utter  a  rather  sweet  song.  Four  individuals  were  seen,  all  within  a 
hundred  yards  of  each  other.  Three  were  secured.  Nowhere  else 
did  I  see  or  hear  this  species,  though  a  most  careful  search  was 
made  in  the  neighborhood.  It  is  not  mentioned  in  Mr.  Scott's 
paper. 

68.  PenoflBa  mfioeps  bonoardi  (Sol.).    Boucard's  Sparrow. 

Sparingly  distributed  throughout  the  oak  belt  and  lowest  portion 
of  the  pine  belt. 

69.  Melospiza  fasoiata  fallax  (Baird).    Desert  Song  Sparrow. 

Found  breeding  only  in  the  near  vicinity  of  water  in  the  Santa 
Clara  Valley. 

70.  Pipilo  maoulatns  megalonyx  (Baird).    Spurred  Towhee. 
Common  in  the  pines  and  ranging  up  to  the  mountain  tops. 

71.  Pipilo  fasous  mesolenous  (Baird).    Canon  Towhee. 

Abundant  in  the  forest-clad  areas  as  far  up  as  the  oaks  reach 
into  the  pines.  The  resemblance  of  this  bird's  song  to  certain  notes 
in  the  Cardinal's  repertory  is  remarkable. 

*72.  Pipilo  aberti  Baird.    Abert's  Towhee. 

This  species  very  sparingly  replaces  the  preceding  in  the  neigh- 
borhood of  Tucson. 

78.  Cardinalis  eardinalis  snperbus  Ridgw.    Arizona  Cardinal. 
One  pair  of  these  were  secured  at  Tucson.     No  other  seen. 

74.  Pyrrhnloxia  sinnata  beckhami  Ridgw.    Arizona  Pyrrhuloxia. 

A  few  were  seen  near  Tucson  in  the  chaparral  of  the  Santa  Clara 
Valley. 

76.  Habia  melanocephala  (Swains.).    Black-headed  Grosbeak. 

Found  breeding  abundantly  in  the  Catalina  pines  up  to  very 
high  altitudes. 

76.  Ouiraoa  esBmlea  eurhTnoha  Coues.    Western  Blue  Grosbeak. 

In  the  valley  of  the  Santa  Clara  about  Tucson  this  Grosbeak  was 
daily  seen.  I  shot  a  male  and  female  which  were  carrying  building 
material  into  a  willow  thicket  on  the  river  bank. 


^  t 
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*77.  Passerina  amoBiia  (Say).    Lazuli  Finch. 

One  seen  near  the  railroad  station,  Tucson. 

78.  Pirang^  Indovioiana  (Wils.).    Louisiana  Tanager. 

Fairly  common  in  the  Catalina  pines. 

79.  Piranga  hepatioa  Swains.    Hepatic  Tanager. 

In  the  same  locality  as  the  former  but  less  common.  Also  found 
in  the  upper  oak  belt. 

80.  Piranga  rubra  oooperi  Ridgw.    Cooper's  Tanager. 

Ranges  between  the  central  portion  of  the  oak  belt  and  the  Santa 
Clara  Valley  but  is  not  common. 

81.  Progne  snbis  hesperia  Brewst.    Western  Martin  ? 

Abundant  in  the  lowland  regions,  particularly  about  Silver 
Lake.* 

*82.  Chelidon  erythrogatter  (Bodd.).    Barn  Swallow. 
Observed  on  the  foothills  but  not  in  the  valley. 

83.  Taohyoineta  thalassina  (Swains.).    Violet  Qreen  Sparrow. 

Abundant  on  the  Catalina  mountain  tops  where  it  breeds  in  holes 
like  its  eastern  congener,  T,  bicolor, 

*24.  Clivioola  riparia  (Linn.).    Bank  Swallow. 

83.  Stelgidopteryx  serripennls  (Aud.).    Rough-winged  Swallow. 

These  two  species  were  found  associated  along  the  higher  banks 
of  the  Santa  Clara  in  the  Tucson  suburbs,  the  latter  being  the  more 
numerous. 

86.  Phainopepla  nitens  (Swains.).    Phainopepla. 

Uniformly  distributed  throughout  all  the  region  traversed,  up  to 
6000  feet. 

87.  Lanius  ladovieianns  exonbitorides  (Swains.).    White-rumped  Shrike. 

Tolerably  abundant  from  the  lowlands  upward  as  far  as  Oracle. 

88.  Vireo  gilvus  (Vieill).    Warbling  Vireo. 

A  pair  of  these  birds  were  found  nesting  in  a  maple  on  Mt. 
Lemon  at  8000  feet. 

89.  Vireo  solitarins  plnmbeas  (Coues).    Plumbeous  Vireo. 

In  the  pine  belt  of  the  Catalinas  I  found  the  Plumbeous  Vireo 
tolerably  abundant.      In  habits  it  reminded  me  of  F.  solUaritu, 

^  Only  one  specimen,  a  young  male,  was  secured  by  Mr.  Rboads  and  it  is 
impossible  to  determine  its  affinities  with  certainty,  though  it  seems  to  approach 
this  race. — W.  S. 
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especially  in  its  fondness  for  the  tops  of  the  highest  evergreens. 
The  song  is  noticeably  different  from  that  of  our  eastern  bird, 
despite  a  resemblance. 

*90.  Yireo  ballii  potillat  (Coues).    Least  Vireo. 

The  Least  Vireo  was  found  sparingly  in  the  chaparral  of  vacant 
lots  around  Tucson  and  in  similar  places  in  the  Santa  Clara 
Valley.  Independently  of  the  taxonomic  differences  which  may 
warrant  Mr.  Ridgway's  claim  to  full  specific  rank  for  this  Vireo, 
there  is  nothing  in  its  song  or  habits  to  support  this  position. 

91.  Vino  vioinior  Coaes.    Qrajr  Vireo. 

Frequent  in  the  oak-woods  and  nowhere  else. 

98.  HtlmittthophiU  laeis  (Cooper).    Luojr'p  Warbler. 

Abundant  from  Tucson  upward  to  a  few  hundred  feet  above 
Oracle. 

9S.  Helminthopliila  Tirginia  (Baird).    Virginia  Warbler. 

Little  companies  of  this  species  frequented  the  deciduous  trees  in 
the  lower  edge  of  the  Pine-belt,  reminding  me  in  their  habits  of 
the  Bush  Tits  and  Titmice  with  which  they  associate. 

*9i.  Dtmdroioa  olivaoea  (Giraod.).    Olive  Warbler. 

I  saw  one  of  these  birds  in  the  mountains  but  failed  to  secure  it. 
It  was  in  full  view  and  its  peculiar  habit  of  perching  on  the 
large  pines  branches  near  the  trunk,  its  deliberate  movements  and 
characteristic  markings,  examined  with  a  glass  at  short  range,  con- 
vince me  of  the  correctnea?  of  my  identification. 

91.  Dtadroiea  sstiTa  tonoraaa  Brewst.    Sonora  Yellow  Warbler. 

Plentiful  around  Tucson  in  the  valley  but  seen  nowhere  else.* 

99.  Dcadioiea  Aadaboni  (Towni.).    Aadobon's  Warbler. 

Not  rare  in  the  Catalina  among  the  pines. 

97.  D«adroiea  grMi»  Coaes.    Grace's  Warbler. 

Abundant  in  the  pines. 

91,  Bfladroiea  nigrMMAS  (Towni.).     Black-throated  Gray  Warbler. 

Abundant  in  the  pines. 

^  A  Toang  bird  of  this  race  in  the  collection  is  silky  white  beneath,  with  the 
lofes  and  fides  of  the  thfoat  light  yellow ;  above  gray,  the  lesser  wing  coverts  and 
■usp  yellow-olive,  greater  wing  coverts  edged  with  buff,  wings  and  tail  as  in  adults. 
T^  specimen  was  evidently  moulting,  as  yellow  pin  feathers  are  to  be  seen  here 
•BdthereoD  the  breast.— W.  S. 
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99.  Oeothlypis  triolias  oooidentalis  Brewst.    Western  Yellow-throat. 
Sparingly  found  in  the  immediate  vicinity   of  running   water 

around  Tucson. 

100.  loteria  virens  longioauda  Lawr.    Long-tailed  Chat. 
Abundant  in  the  valley. 

101.  Setopliaga  piota  (Swains.).     Painted  Redstart. 

This  exquisite  species  was  common  in  the  Catalina  pine  woods 
and  the  upper  edge  of  the  oak  belt. 

102.  Cardellina  mbrifrons  (Giraud).    Red-faced  Warbler. 

The  above  remarks  apply  equally  to  this  species,  though  its  range 
does  not  extend  so  far  up  as  that  of  the  Redstart. 

103.  Mimus  polyglottos  I^inn.     Mockingbird. 

Without  exception  the  most  abundant  bird  in  the  country, 
ranging  up  to  5000  or  6000  feet. 

104.  Harporhynous  ourvirostris  palmen  Ridgw.    Palmer's  Thrasher. 

To  the  best  of  my  recollection  Palmer's  Thrasher  was  the  com- 
monest species  of  the  genus,  ranging  somewhat  lower  than  the 
following. 

106.  Harporhynous  bendirei  Coues.    Bendire's  Thrasher. 
Found  abundantly  from  the  plains 'Up  to  4000  feet. 

106.  Harporhynous  orissalis  (Henry).    Cris^al  Thrasher. 

Equal  in  abundance  and  with  a  similar  range  to  H.  bendirei 

107.  Campylorhynobas  bnmneioapillus  (Lafr.).    Cactus  Wren. 
Abounding  in  all  dry  situations  between  Tucson  and  Oracle. 

108.  Salpinotes  obsoletns  (Say).    Rock  Wren. 

Tolerably  common  in  rocky  situations  within  the  oak  belt.  A 
pair  observed  on  top  of  a  spur  of  Mt.  Lemon,  8000  feet  high. 

109.  Catherpes  mezioanus  panotulatus  Ridgw.    Dotted  Cai^on  Wren. 

The  first  of  these  enchanting  songsters  was  heard  among  the  rocks 
of  a  hill  near  Tucson,  around  which  flowed  the  waters  of  the  Santa 
Clara.  They  were  rare  in  this  locality.  I  next  discovered  them  in 
the  boulder-covered  foot-hills  about  Oracle  and  found  them  breed- 
ing in  the  Santa  Catalinas,  one  pair  having  located  in  a  pile  of 
rocks  several  hundred  feet  above  our  camp. 

110.  Thryothonis  bewiokii  bairdi  (Salv.  A  Oodm.).    Baird's  Wren. 
Throughout  the  oak  belt  and  for  some  distance  in  the  pines  this 

species  was  very  common.      I  did  not  find  any  at  a  lower  elevation. 
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111.  TroglodTtes  aedonaiteous  Baird.    Western  House  ^Wren. 

Very  common  in  the  pine  clad  areas  of  the  Catalinas  where  its 
ranije  overlans  that  of  Baird's  Wren. 

112.  Certhia  familiaiis  mexioana  (Qlog.).    Mexican  Creeper. 

A  few  were  noted  in  the  higher  pines  on  Mt.  Lemon  7000  to  8000 
feet. 

113.  Sitta  carolinensis  aouleata  (Cass.).    Slender-billed  Nuthatch. 

Very  common  throughout  the  pines  to  the  highest  mountain  tops. 

114.  Sitta  pygmsea  Vig.    Pygmy  Nuthatch. 

CWxtensive  with  preceding  species  and  even  more  abundant. 

115.  Pams  woUweberi  (Bonap.).     Bridled  Titaiou.se. 
Abundant  in  the  oak-belt  and  lower  edge  of  pine  belt. 

116.  Parns  g^mbeli  Ridgw.    Mountain  Chicka<lce. 

Found  on  the  Catalina  mountains  in  flocks,  at  and  above  7000 
feet ;  always  in  the  tops  of  the  lofty  firs.* 

117.  Psaltripams  plnmbeus  Baird.     Lead- colored  Bush-Tit. 

Found  everywhere,  within  the  limits  of  the  oak  belt. 

118.  Anripams  fiavioeps  (Sund.).    Verdjn. 

While  I  occasionally  saw  the  Verdi n  in  the  fringe  of  the  oak 
growth,  it  became  increasingly  numerous  as  I  neared  Tucson  where 
it  was  abundant. 

^119.  Begulns  satrapa  olivaoeus  Baird.    Western  Qolden-crowned  Kinglet. 

I  found  a  male  of  this  species  among  the  fir  tops  near  the  summit 
of  Mt.  Lemon.  It  continued  to  utter  a  sweet  song  while  I  watched 
it  through  my  glass. 

120.  Polioptila  osBmlea  obsonra  Ridgw.    Western  Gnatcateher. 

Breeds  in  the  lower  edge  of  the  pines,  not  common. 

121.  Polioptila  plumbea  Baird.    Plumbeous  Gnatcateher. 

Common  everywhere  among  the  foot-hills  and  higher  uplands  but 
rare  in  the  valleys.  In  the  lower  pine  belt  it  is  replaced  by  the 
other  species. 

122.  Tardus  aonalascllkfle  anduboni  (Baird).     Audubon's  Hermit  Thrush. 

These  thrushes  sang  continuously  during  my  ascent  of  Mount 
Lemon,  answering  each  other  from  the  opposing  cafions  with  the 
same  measured  cadences  and  pauses  that  characterize  the  song  of 

*  This  species  doC'^  not  seem  to  have  been  previously  recorded  from  this  dis- 
trict.—W.  S. 


126  PROCEEDINGS  OF  THE  ACADEMY  OF  [1892. 

palkisii.  This  was  on  the  first  day  of  July,  and  from  what  I 
observed,  they  were  abundant  and  the  breeding  season  was  at  its 
height. 

*123.  Merala  migratoria  propinqna  Ridgw.    Western  Robin. 

A  small  number  found  breeding  among  the  Catalina  pines. 

124.  Sialia  mezioana  Swains.    Western  Bluebird. 

Abundant  in  the  pine  belt  at  all  elevations. 

The  following  were  accidentally  omitted  from  their  proper  place 
in  the  list. 

Zenaidura  maoroura  (Linn.).    Mourning  Dove. 

Oracle  and  Tucson. 

Melopelia  lenooptera  (Linn.).    White-winged  Dove. 

Tucson. 
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February  2. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty-seven  persons  present. 

A  paper  entitled  "The  Development  of  the  Shell  in  the  coiled 
stage  of  Baculites  compressus  Say,"  by  Amos  P.  Brown  was  pre- 
sented for  publication. 

The  death  of  Andrew  H.  Miller  a  member,  January  29,  was 
announced. 

Drexelia,  a  New  Ge7iu8  of  Spiders, — Rev.  H.  C.  McCook,  D.  D. 
stated  that  Mr.  Cambridge  had  described,  under  the  name  of  Epeira 
ieiragnaihoide^y  a  species  of  spiders  which  without  doubt  is  identical 
with  Epeira  directa  of  Hentz.  The  late  Count  Keyserling  in  his 
manuscript  notes  as  edited  by  Dr.  George  Marx,  applies  the  name 
of  Epeira  deludens  to  the  same  species,  and  it  is  so  catalogued,  in 
litterisy  by  Dr.  Marx  in  his  Catalogue  of  North  American  Araneae. 
Specimens  in  the  speaker's  collection,  which  are  beyond  doubt  iden- 
tical jvith  Hentz's  Epeira  directa,  have  been  carefiilly  compared 
with  specimens  in  the  Marx  collection,  identified  by  Keyserling  as 
his  Epeira  deludens,  and  both,  again,  with  the  descriptions  of  E, 
tetragnathoides  by  Cambridge  in  "Biologia  Centrali  Americana." 

Not  only  is  the  specific  name  of  Hentz  thus  restored,  but  it 
becomes  necessary  to  make  this  species  the  type  of  a  new  genus, 
which  Dr.  McCook  had  named  Drexelia,  in  recognition  of  the  noble 
contribution  to  scientific  and  industrial  education  made  by  our 
fellow  townsman,  Mr.  Anthony  J.  Drexel.  Drexelia  is  separated 
sharply  from  Epeira  by  the  peculiar  elongated  shape  of  the  sternum, 
which  is  at  least  twice  as  long  as  wide;  and  further,  by  the  char- 
acter of  the  maxillae,  which  are  longer  than  wide;  and  still  further 
by  the  shape  of  the  abdomen,  which  is  long,  narrow,  straight,  and, 
especially  in  the  female,  somewhat  compressed  both  at  the  base  and 
the  apex.  The  legs,  too,  are  less  stout  than  those  of  the  typical 
Epeira.  In  the  form  of  the  maxillae  Drexelia  approaches  both 
Nephila  and  Meta,  but  differs  from  both  and  in  a  more  marked 
degree  from  Epeira,  in  relatively  greater  length  of  the  sternum.  It 
differs  also  from  these  genera  in  the  form  of  the  abdomen,  that  of 
Nephila  being  long  as  in  Drexelia,  but  sub-cylindrical  in  form  ;  that 
of  Meta  being  a  rounded  oval,  approaching  thus  the  typical  Epeira, 
In  the  shape  of  the  abdomen  Drexelia  somewhat  resembles  Tetrag- 
natha,  a  fact  which  doubtless  suggested  the  name  given  by  Cambridge. 
It  also  approaches  this  genus  in  the  rather  slight  and  feebly  armed 
character  of  the  legs ;  but  the  mouth  parts  and  rnum,  to 
nothing  of  other  characteristics,  widely  divide  th  two  gei  -a. 
Drexelia  approaches  Epeira  in  the  contour  of  the       e  ad> 
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and  resembles  examples  of  the  same  species  in  the  grouping  of  the 
eyes  ;•  but  in  all  other  respects  it  is  so  widely  divided  from  the  typi- 
cal Epeiray  that  it  becomes  necessary  to  separate  it  from  the  genus; 
and,  as  he  knew  of  no  other  to  which  it  can  be  relegated  without 
equal  objections,  he  had  deemed  it  necessary  to  establish  for  it  this 
new  genus. 

Drexelia  directa  Hentz. 

ISn  £pnra  directa,  Hentz.     Jour.  B.  S.,  Nat.  Sci.,  V,  PI.  31,  fig.  21 ;  and  U. 

S.  p  119,  PI.  13,  fig.  21. 
1847  Epeira  rubella  Hentz  Ibid,  fig.  22;  Ibid,  p.  120,  fig.  22. 

1889  Epeira  tetragnathoides  Cambridge.     Biolog.  Cent.  Am.,  Aran.  p.  16,  PI. 
viii.  figs.  9,  \K\. 

1890  Epeira.  deludens  Marx,  in  litt.,  Catalg.  p.  544.  (Keyseriing  Die  Spinn. 
Am.  IV,  Epeir.) 

1890  Singa  rubella  (Hz.)  Marx.     Ibid,  p.  547. 


February  9. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty-six  persons  present. 


February  1G. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

A  new  Pyciiogoniim  from  the  West  Coast  of  the  United  States. 
By  J.  E.  Ives. 

Birds  collected  by  the  West  Greenland  Expedition  of  1891. 
By  Witnier  Stone. 

Anatomy  of  West  Indian  Helices, — Mr.  H.  A.  Pilsbry  stated  that 
the  genital  system  in  the  Helices  belonging  to  the  genus  Cara- 
colus  is  characterized  by  its  simplicity,  resembling  the  North 
American  genus  Polygyra  in  this  respect.  It  differs  from  this  last 
in  several  points,  notably  in  the  presence  of  a  flagellum  upon  the 
penis  ;  or,  to  speak  more  exactly,  upon  that  slender  continuation  of 
the  penis  which  gives  rise  to  both  the  flagellum  and  thera«  deferens. 
In  Caracolus  rostratus  (PI.  VI,  figs.  C,  D)  the  flagellum  (fl.)  is  very 
short;  the  duct  of  the  spermatheca  being  likewise  short.  The  jaw 
(PI.  VI,  fig.  E)  is  stout,  its  central  portion  arching  forward  like  a 
beak,  with  the  suggestion  of  a  median  prominence  to  the  cutting 
edge.  It  is  completely  devoid  of  ribs,  although  some  other  forms  of 
Ciracoliis  which  are  scarcely  distinguishable  specifically  from  this 
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one,  are  strongly  odontognathous,  another  proof  that  this  character 
is  worthless  for  dividing  genera  or  sections  among  the  Helices. 

Caracolus  {Lucemd)  acutua  (PI.  VI,  %.  A.)  has  a  short  flagelliim, 
but  much  longer  than  that  of  C,  rostratus.  The  duct  of  the  sperma- 
theca  is  long.     The  jaw  (PI.  VI,  fig.  B)  has  strong,  unequal  ribs. 

Hemitroehus  (^Plagioptycha)  aalvatoris  has  the  same  type  of  jaw 
which  Binney  has  described  and  figured  for  H,  varians  the  typical 
species  of  Hemitrochua.  In  the  present  species,  which  belongs  to  the 
section  Plagioptycha,  the  jaw  (PI.  VI,  fig.  G)  is  highly  arched,  has  a 
feeble  median  projection,  and  a  group  of  faint  vertical  striae  in  the 
middle.  The  genital  system  (PI.  VI,  fig.  F)  is  complicated  by  the 
presence  of  a  large  dart  sac,  several  unequal  accessory  glands,  (a. 
gl.)  corresponding  to  the  *'  digitate  glands  "  of  the  restricted  genus 
Helix  {H.  pomatia,  etc.).  The  penis  (p.)  is  slender  and  twisted. 
It  bears  a  long  flagellum  of  the  "  whip-lash  "  type.  I  found  no 
retractor  muscle  attached  to  the  penis,  but  I  suppose  that  there 
is  one. 

I  have  not  commented  on  or  figured  the  teeth  of  these  forms,  as 
Binney  has  already  investigated  those  of  numerous  allied  species. 

These  few  species  serve  to  show  the  marked  difference  existing 
between  the  genital  systems  of  the  two  main  genera  of  West 
Indian  Helices: — Caracolua  and  Hemitrochua. 

Explanation  of  Plate  VL 

A.  Genitalia  of  Caracolua  (Lucerna)  acutua   Lam.  drawn  from  a 

specimen  collected  by  Wm.  Fox,  in  Jamaica  (Mus.  No.  of  shall, 
61,632.) 

B.  Jaw  of  the  same. 

C.  Genitalia  of  Caracolua  roatratua  Pfr.,  (Cuba),  obtained  from  a 

bunch  of  bananas. 

D.  Same  specimen,  from  the  opposite  side. 

E.  Jaw  of  the  same  specimen. 

F.Genit^ViB.  of  Hemitrochua  (Plagioptycha)  aalvatoria  Pfr.  Drawn 
from  a  specimen  furnished  by  Wm.  H.  Dall.  (Mus.  No.  of 
shell,  62,941).     Wattlings  Id.,  Bahamas. 

G.  Jaw  of  the  same  individual. 

(P.  penis, ^.  flagellum,  p,  r.,  retractor  penis,  r,  s.  spermatheca,  a.  gl. 
accessory  glands. 


February  2*). 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-two  persons  present. 

The  death  of  Henry  Walter  Bates,  a  correspondent,  February  17, 
was  announced. 

The  following  were  elected  membei*s : — 
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Walter   Horstmann,  Charles  S.  Boyer,  John  M.  Hutchinson, 
S.  Emlen  Meigs  and  Simon  J.  Martin. 

Howard  Ayres  of  Milwaukee  was  elected  a  correspondent. 
The  following  were  ordered  to  be  printed : — 
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NEW  AND  XTNFIGXTBED  TJ9I0VIDJE. 
BY   H.   A.   PIL8BRY. 
XTnio  Qnintardii  Cragin.  PI.  VII,  figs.  1,  2,  3. 

This  plicate  Unto  presents  characters  which  separate  it  easily 
from  the  numerous  waved  species  of  the  Mississippi  basin.  The 
sculpture  consists  of  a  series  of  superimposed  v-shaped  waves,  the 
apices  of  the  V's  directed  towards  the  beaks.  There  are  some  of 
the  narrow,  impressed  furrows,  crossing  the  waves  at  right  angles, 
which  form  so  prominent  a  character  of  the  sculpture  of  Unio  undu- 
lotus  Barnes.  The  cuticle  is  dark-brpwn  with  occasional  blackish 
streaks,  as  in  other  shells  of  the  same  group.  The  beaks  are 
eroded  and  the  nacre  white.  Other  characters  are  shown  in  the 
figure,  which  is  drawn  from  the  original  type. 

This  species  is  from  Salt  Creek,  a  tributary  of  the  Deep  Fork  of 
the  Canadian  river.  Sac  and  Fox  Reservation,  Oklahoma  Territory. 

A  description  of  this  shell  was  published  by  Prof.  F.  W.  Cragin, 
in  the  Bulletin  of  the  Washburn  College  Laboratory  of  Natural 
History,  II,  No.  8,  p.  6,  October,  1887.  It  has  not  before  been 
figured. 

Unio  Pilsbryi  Marsh,  Plate  VIII,  figs.  7,  8. 

Like  the  last  species,  this  is  a  member  of  the  plicate  group  of 
Uniones.  It  is  a  decidedly  compressed,  oblong  shell,  black 
in  color,  ha\'ing  very  distinctly  marked  lines  of  growth,  which 
are  spaced  over  the  greater  part  of  the  disc,  but  become 
crowded  on  the  lower  margin.  It  has  numerous  oblique  waves, 
which  generally  bifurcate  indistinctly  toward  the  posterior- 
lower  end.  The  waves  are  more  or  less  cut  by  short  impressed 
furrows,  as  in  U.  undulatris,  etc.  The  nacre  is  white  and  very 
thick  anteriorly,  but  in  the  cavity  of  the  valves  and  posteriorly  it  is 
thin  and  stained  with  blue  and  olive-green.  The  lateral  teeth  are 
also  olive-green.  This  species  was  collected  by  Mr.  El  wood  Pleas 
in  the  Little  Red  River,  Arkansas.  It  has  been  described  by  Mr. 
\Vm.  A.  Marsh  in  the  "Nautilus, "  V.  p.  1. 

Unio  Pilsbryi  is  not  closely  allied  to  any  other  American  species. 
It  has  a  striking  resemblance  to  Unio  Leai  Gray  of  China. 

Specimens,  including  the  individual  figured,  are  in  the  exhibit 
of  United  States  shells  in  the  Museum  of  the  Academy  of  Natural 
Sciences  of  Philadelphia. 
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Aroonaia  Provanclieriana  Pilsbry,  PI.  VII,  figs.  4,  5,  6. 

This  species  has  already  been  briefly  uoticed  in  these  Proceedings, 
and  a  description  has  been  published  in  the  "  Nautilus, "  IV,  p.  127. 
It  may  be  compared  in  the  degree  and  direction  of  twist  to  the 
variety  of  Arconaia  contorta  Lea,  figured  by  Heude  on  PI.  XV,  fig. 
32,  of  his  "  Conchyliologie  fluviatile  de  la  Province  de  Nanking  et 
de  la  Chine  Cent  rale, "  a  Chinese  species.  The  locality  of  this 
species  is  not  known  positively,  but  it  is  supposed  to  be  from  China. 
The  type  is  No.  63,094  of  the  collection  of  the  Philadelphia 
Academy. 

The  Arconaia  Delaportei  of  Crosse  and  Fischer  (Journal  de  Con- 
chyliologie, 1876,  Pis.  X  and  XI,)  differs  decidedly  from  the  present 
form  in  outline,  and  in  the  winged  extremities.  A,  Provancheriana 
may,  indeed,  prove  to  belong  elsewhere  than  in  Arconaia,  as  it  is 
not  at  all  produced  at  the  ends,  as  are  the  species  hitherto  in- 
cluded in  that  genus  or  subgenus. 
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XEPOBT  OH  THE  HTMEHOPTEBA  COLLECTED  IN  WEST  OBEEHLAHB. 

BY    WILLIAM   J.    FOX. 

The  Hymenoptera  enumerated  in  the  present  paper  were  col- 
lected by  Messrs.  Mengel  and  Hughes,  who  accompanied  the 
Academy's  recent  expedition  to  West  Greenland.  The  larger  por- 
tion of  the  collection  was  made  at  Disco  Island,  in  lat.  69°  l(f 
and  at  McCormick  Bay,  Lat.  77°  40'  while  Herbert  Island,  Lat. 
77°  S(y  contributes  one  specimen.  The  species  of  Xematvs  de- 
scribed below  was  forwarded  to  Mr.  C.  L.  Marlatt  of  the  U.  S.  De- 
partment of  Agriculture,  a  specialist  to  whom  I  am  indebted  for 
the  description.  My  thanks  are  due  Prof  Angelo  Heilprin  and  lo 
Mr.  E.  T.  Cresson  for  the  opportunity  of  studying  the  collection. 

TEREBRANTIA. 

Hematai  borealii  Marlatt,  n.  pp. 

S  — Black,  including  the  tegulse  and  trophi ;  labrum,  tip  of  abdo- 
men, tips  of  femora,  tibiae,  tarsi  except  tips  and  posterior  pair  dull 
yellowish  or  resinous.  Antennae  moderately  long  and  slightly 
flattened  ;  joints  three  to  five,  nearly  equal ;  all  coarsely  punctured 
and  faintly  pubescent.  Head  more  angular  than  is  commonly  the 
case  in  Neinatxis  and  resembling  in  this  respect  the  genus  Dolerus 
and  in  Nematus,  N,  concolor  and  particularly  rapax ;  when  viewed 
from  above,  sloping  regularly  and  considerably  posteriorly ; 
sparsely  pubescent;  region  including  ocelli  abruptly  elevated  or 
shield-shaped — the  posterior  ocelli  on  border  of  shield  and  the 
anterior  ocellus  in  the  wide  basin  of  the  shield ;  clypeus  slightly 
emarginate,  shining.  Scutellum  and  lateral  lobes  of  the  mesothorax 
shining.  Abdomen  with  central  longitudinal  ridge  above  on  pos- 
terior half.  Wings  perfectly  hyaline,  veins  dark-brown,  including 
costal  to  base ;  stigma  large,  yellow  ;  second  submarginal  cell  uni- 
form in  width,  i  e.,  not  especially  widened  at  first  angle ;  distance  of 
first  recurrent  nervure  from  base  of  second  cell  not  twice  that  of 
second  from  tip.  Inner  tooth  of  claw  large  but  somewhat  smaller 
than  outer  tooth. 

Length  '25  inch  (6mm.) 

Expanse  '60  inch  (14mm.) 

Described  from  a  single  ^  from  Disco  Island.  This  species  is 
allied  to,  but  readily  distinguished  from  concolor,  rapax  and  lahra- 
doris. 
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Ichneumon  diiooeniii  n.  sp. 

A  specimen  from  Disco  Island,  August  10th,  does  not  agree  iivith 
any  of  the  species  heretofore  recorded  from  Greenland  or  Arctic 
America. 

The  following  description  will  aid  in  distinguishing  it :  Black  ;  the 
apical  half  of  the  femora,  the  tibiae,  tarsi,  the  apex  of  the  first,  the 
second  and  third  entirely  and  the  base  of  the  fourth  abdominal 
segments,  above  and  beneath,  and  a  spot  on  the  scutellum,  reddish 
brown  ;  the  tips  of  fore  tibiae  and  the  apical  tarsal  joints  dark ;  head 
and  thorax  clothed  with  short,  black  pubescence,  finely  and  evenly 
punctured ;  clypeus  truncate ;  antennae  situated  at  a  point  opposite 
the  middle  of  the  eyes,  much  shorter  than  the  body,  entirely  black, 
38-jointed,  the  scajie  short  and  stout,  hirsute  beneath ;  wings  sub- 
hyaline,  with  a  violaceous  reflection,  the  nervures  and  stigma  black ; 
metathorax  strongly  punctured,  rugose  on  the  sides,  the  posterior 
face  enclosed  by  a  very  strong  ridge,  bicarinated ;  the  upper  surface 
bears  four  ridges,  the  two  inner  ones  by  far  the  shortest,  all  four 
being  connected  with  the  ridge  enclosing  the  posterior  face ;  at 
the  top  of  the  metapleurae  there  is  another  strong,  curved  ridge, 
which  extends  nearly  to  the  posterior  coxse ;  femora  finely  punct- 
ured ;  abdomen  with  fine  close  punctures,  the  third  s^ment  de- 
pressed at  base.     Length  about  ll*5mm. 

Exolytni  sp.  ? 

A  small  species  with  the  head  and  thorax  black,  the  four  anterior 
legs  except  the  coxse  and  trochanters,  the  hind  legs  from  the  apex 
of  the  femora,  all  brownish. 

Disco  Island,  August  10th. 

Cryptni  arotioni  Sohiodte. 

Four  $  specimens.  Disco  Island,  August  10th.,  agree  with  the 
description  of  this  species. 

ACULBATA. 

Bombni  nivalii  Dhlb. 

Two  $  specimens.     McCormick  Bay,  July  27th. 
Bombni  derbameUni  lUig. 

Two  $  specimens.  Herbert  Island,  July  24th;  McCormick 
Bay,  July  27th. 

Bombni  sp.  ? 

A  specimen  in  very  poor  condition  from  Disco,  June  27th,  from 
present  appearances  seems  to  have  had  the  prothorax,  scutellum, 
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the  first  three  and  last  two  abdominal  segments,  dorsally,  with 
yelluw  pubescence;  the  inner  side  of  first  joint  of  posterior  tarsi 
with  brownish,  glittering  pubescence ;  otherwise  black. 

Bombiu  hyperboreai  Dhlb.  {=arcHcus  Kirby.) 

This  species  appears  to  have  been  the  most  abundant.  In  all 
four  $  and  six  $  specimens  were  obtained.  Disco  Island,  June 
27th.,  three  5 's,  August  10th.,  six  ^'s.  One  specimen  a  female, 
has  the  yellowish  pubescence  much  paler  than  in  the  other  speci- 
mens of  this  sex. 

Bombiu  sp.  ? 

Two  $  specimens.  Disco  Island,  August  10th.  I  have  been* 
unable  to  identify  these  specimens  with  any  of  the  known  species  of 
Europe  and  America.  The  great  variation  to  which  representatives 
of  this  genus  are  subject  and  the  lack  of  European  material  at 
hand,  renders  it  unsafe  to  describe  these  as  new. 


136  PROCEEDINGS  OF  THE  ACADEMY  OF  [1892. 


THE  BEYELOFMEHT  OF  THE  SHELL  IN  THE  COILEB  STAGE  OF  BACUL- 

ITES  COMFSESSUS  SAT. 

BY   AMOS    P.   BROWN. 

In  a  former  brief  communication*  the  writer  has  noted  the 
discovery  of  the  young  of  the  above  species  in  some  Cretaceous  marl 
from  near  Deadwood,  S.  Dak.,  and  has  shown  that  Baciilites  was 
coiled  in  its  earlier  stages.  In  the  same  communication  the  develop- 
ment of  the  suture  is  illustrated  from  a  generalized  Ceratite  stage 
to  the  adult  suture  of  B.  compressiis,  thus  fixing  the  species  of 
these  young  forms.  Since  the  above  was  communicated  the  writer 
has  been  engaged  in  the  study  of  the  development  of  the  shell  in 
the  coiled  stage  and  the  results  of  these  investigations  are  presented 
herewith. 

The  coiled  stage  of  the  shell  consists  of  two  to  two  and  one-half 
whorls,  the  diameter  of  this  coiled  portion  being  0*8  to  1*  mm.  The 
shell  then  passes  at  once  into  the  straight  form,  either  tangent  to 
the  spiral  or  somewhat  reflexed  in  certain  cases.  By  breaking  the 
shell  back  from  the  straight  portion  to  the  protoconch,  the  develop- 
ment of  the  shell  was  made  out  and  the  successive  stages  in  this 
development  observed.  By  an  examination  of  the  surface  mark- 
ings of  the  shell  the  form  and  extent  of  the  embryonic  shell  on  leav- 
ing the  egg — the  first  njepionic  stage — has  been  determined  with 
considerable  certainty. 

The  protoconch  appears  on  a  front  view  broadly  elliptical  in  out- 
line, being  0*55  mm.  to  0*60  mm.  in  axial  diameter  by  0.45  mm.  in 
vertical  diameter ;  this  axial  diameter  then  diminishes  in  each  suc- 
ceeding whorl  and  is  not  again  attained  until  a  length  of  several 
millimeters  of  the  straight  portion  of  the  shell  has  been  developed. 
Hence  the  rounded  ends  of  the  protoconch  may  generally  be  seen 
projecting  beyond  the  succeeding  whorls  when  the  entire  spiral 
portion  of  the  shell  is  viewed  edgewise.  The  suture  line  of  the  first 
septum  is  marked  by  the  prominent  narrow  saddle  over  the 
siphuncle  which  determines  that  this  form  belongs  to  the  Angusti- 
sellati  of  Branco.  The  remainder  of  the  first  septum  is  rather 
simply  curved,  the  lateral  saddles  of  the  succeeding  septa  being  per- 
haps represented  by  the  slight  lateral  undulations  that  exist.  Seen 
from  the  side  the  protoconch  has  the  form  shown  in  PL  IX,  fig.  4,  while 

»Proc.  Acad.  Nat.  Sci.,  Phila.,  1891,  pp.  159-160. 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  137 

the  front  view  is  shown  in  fig.  3.     In  this  latter  the  form  of  the 
septum  may  be  readily  seen,  and  also  the  position  of  the  siphuncie. 
It  will  be  noticed  that  the  perforation  of  the  siphuncie  is  large  (0*07 
mm.  in  diameter),  this  diameter  of  the  perforation  remains  quite 
constant  throughout  the  spiral  portion  of  the  shell.    The  form  of 
the  first   septum  is  lunate,  0*55  mm.  broad   by  0*15  mm.  high 
and  the  lateral  extremities  reach  to  near  the  axis  of  the  spiral. 
The    next    following    septa    have    successively    smaller    lateral 
diameters  and   larger  vertical   diametei's,  so    that  the  successive 
whorls    become  rapidly  less  and  less  enveloping.    The    form  of 
the  septa  at  the  same  time  is  gradually  changing;  the  lunate  form 
of  the  first  septum  gives  place  to  a  broadly  elliptical  form  concave 
on  the  inner  side ;  this  in  turn  passes  into  a  more  and  more  circular 
form,  until  it  becomes  completely  circular  in  the  straight  portion  of 
the  shell.  Thus  Plate  IX,  fig.  8,  shows  the  fourth  septum  to  be  052 
mm.  broad  by  0'21  mm.  high,  the  total  vertical  diameter  of  the  shell 
at  this  point  being  0*56  mm.  or  about  the  same  as  the  lateral.     The 
seventh  septum  measures  0*47  mm.  by  0*23  mm.  high  ;  the  thirteenth, 
Plate   IX,  fig.  7,  measures  0*45  mm.   broad  by  0*28  mm.  hi^rh. 
Finally   the  seventeenth  septum,  Plate  IX,  ^g.  6,  measures  0*50 
mm.  broad  by  0*40  mm.  high,  showing  that  the  minimum  breadth  has 
been  passed,  and  in  fact  at  about  the  fourteenth  septum  the  breadth 
seems  to  be  least.     It  will  be  noticed  that  the  surface  of  contact 
between  the  inner  and  outer  whorls  rapidly  diminishes  from  0*55 
mm.  at  the  first  septum  to  0*20  mm.  at  the  seventeenth  septum,  and 
thence  rapidly   to  the  straight  portion  which  begins  somewhere 
between  the  twentieth  and  twenty-fifth  septa.  This  surface  of  contact 
may  be  readily  traced  on  the  inner  whorls  of  the  shell  and  these 
traces  are  indicated  in   Plate  IX,  figs.  6,  7  and  8.     In  the  straight 
portion  of  the  shell  the  form  of  cross  section  passes  gradually  from 
a  circular  to  an  ovoidal,  laterally  compressed  form  and  finally  in 
the  adult  into  a  somewhat  triangular  form,  acute  ventrally  (the 
side  on  which  the  siphuncie  is  located)  and  flattened  dorsally.    The 
cross  section  of  the  shell  is  thus  seen  to  be  first  lunate,  laterally 
elongated ;  then  successively  laterally  elliptical,  circular,  laterally 
compressed,    and    finally    somewhat    triangular.    These   changes 
up  to  the  circular  form  take  place  very  rapidly ;  the  succeeding 
changes  from  the  circular  form  to  the  triangular  form  are  very 
gradual.     In  this  respect  the  shell  shows  very  rapid  development  in 
the  spiral  stage  and  gradual  development  on  quite  new  lines  in  the 
10 
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straight  stage.  It  is  also  to  be  uoted  in  this  connection  that  some 
other  species  of  BacxditeSy  as  B.  ovatus  Say,  B.  ancepa  Lam.,  have  a 
circular  or  ovate  cross  section  in  the  adult  stagehand  probably  pass 
through  the  same  changes  as  the  species  under  discussion  in  their 
earlier  stages  up  to  the  circular  cross  section  but  retain  this  circular 
or  ovate  cross  section  in  the  adult. 

An  examination  of  the  suture  lines  as  represented  in  PI.  IX,  fig. 
9,  will  show  quite  rapid  development  here  too,  but  probably  not  more 
than  is  common  to  all  of  the  Ammonitidie.  As  is  usual  the  form 
of  the  second  suture  is  entirely  different  from  that  of  the  first. 
The  ventral  lobe  in  the  second  suture  is  well  marked,  the  first  lateral 
saddle  is  here  quite  broad,  the  first  lateral  lobe  is  acute,  and  a  por- 
tion of  the  second  lateral  saddle  is  shown.  The  ventral  lobe  of  the 
third  suture  is  a  straight  line  on  the  end  ;  in  the  fourth  the  narrow 
ventral  saddle,  which  is  located  over  the  siphuncle,  first  appears. 
The  lateral  lobes  of  the  third  suture  are  rounded  instead  of  acute  as 
in  the  second  suture  and  in  each  succeeding  suture  the  lobes  and 
saddles  become  more  rounded  and  deeper  until  they  are  deeper 
than  broad.  During  this  period  of  its  development  the  shell  may 
be  said  to  be  in  the  Goniatite  stage  which  persists  throughout  the 
spiral  shell  and  as  far  as  about  the  30th  septum,  when  the  second- 
ary lobes  begin  to  appear  at  the  ends  of  the  lateral  saddles  and  the 
shell  passes  into  what  might  be  called  the  Ceratite  stage.  This 
Ceratite  stage  then  rapidly  gives  place  to  the  typical  Ammonite  stage 
in  which  both  the  lateral  lobes  and  saddles  become  divided  at  their 
ends.  PI.  IX,  fig.  9,  illustrates  the  development  of  the  suture 
from  the  initial  to  the  Goniatite  stage.  .Its  development  in  the  Cera- 
tite and  Ammonite  stages  has  been  illustrated  in  my  former  com- 
munication on  this  species  already  referred  to  above.  The  comple- 
tion of  the  second  lateral  lobe  and  dorsal  saddle  has  probably  already 
taken  place  on  the  surface  of  contact  between  the  protoconch  and 
the  first  whorl  as  early  as  the  second  suture,  though  it  does 
not  appear  on  the  free  surface  until  the  sixth  suture  has 
been  reached.  Owing  to  the  difficulty  of  handling  these  exceed- 
ingly minute  and  friable  pieces  of  the  shell  broken  off  in  displaying 
the  inner  whorls  and  the  protoconch  no  attempt  has  been  made  to 
observe  the  form  of  suture  on  this  surface  of  contact  between  the 
inner  and  outer  whorls,  but  from  examining  the  front  view  of  the 
septa  as  they  were  successively  exposed,  it  was  found  that  the  main 
features  of  the  lobes  and  saddles  first  develop  on  this  surface  of  con- 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  139 

tact  and  then  appear  from  the  inner  side  of  the  whorl  on  the 
free  outer  surface,  being  exposed  by  the  uncoiling  of  the  shell.  The 
total  number  of  main  lobes  and  saddles  of  the  adult  shell  is  ap- 
parently developed  at  the  second  septum,  and  the  further  develop- 
ment of  the  suture  consists  in  t^e  formation  of  secondary  lobes  and 
saddles,  appearing  as  complexities  of  the  primary  or  r^iain  ones.  Of 
these  secondary  folds  of  the  suture,  the  first  to  appear  is  the  narrow 
ventral  saddle  at  the  fourth  suture,  and  probably  also  the  narrow 
dorsal  lobe  is  formed  but  little  later,  for  both  are  about  equally  well 
marked  when  the  shell  passes  into  the  straight  form.  The  fact  that 
the  adult  number  of  lobes  is  developed  at  the  second  septum  is  an 
evidence  of  cataplastic  development,  the  adult  number  of  lobes  in 
the  suture  being  usually  developed  at  a  much  later  stage  in  the 
normal  coiled  Ammonites.  But  in  other  uncoiled  and  degenerate 
forms  the  nsepionic  lobes  are  retained  throughout  their  development 
and  are  not  added  to  in  the  adult  stages. 

The  outer  nacreous  shell  when  preserved  is  found  to  be  marked 
by' minute  tuberculations  of  irregular  shape;  these  in  turn  give 
place  to  the  parallel  curved  lines  seen  in  the  adult  shell.  These 
parallel  lines  first  appear  about  the  fourteenth  septum,  and  they 
soon  completely  obscure  the  tuberculation.  Between  the  first  and 
second  sutures  there  is  apparently  an  interruption  in  the  growth  of  the 
shell,  appearing  as  a  line  resembling  a  suture  line,  PI.  IX,  fig. 
10.  This  line  seems  to  be  slightly  raised  above  the  general  shell  sub- 
stance ;  it  extends  over  the  end  of  the  ventral  lobe  of  the  second 
suture  and  back  in  a  simple  curve  to  near  the  lateral  ends  of  the 
first  suture.  In  breaking  away  the  nacreous  shell  substance  to 
show  the  sutures,  the  break  nearly  always  follows  this  line,  leaving 
the  protoconch  covered  by  the  original  shell.  Over  the  area  thus 
left  of  the  original  shell  substance  the  tuberculations  are  found  to 
be  more  circular  in  outline  and  closer  together  than  in  the  succeeding 
portions  of  the  shell.  It  is  believed  that  the  portion  of  the  shell  thus 
bounded  represents  the  original  embryonic  chamber,  or  protoconch 
PI.  IX,  fig,  5,  which  would  thus  extend  beyond  the  point  where  the 
first  septum  was  subsequently  developed.  A  section  in  the  plane  of 
the  spiral,  but  not  quite  median,  PI.  IX,  fig.  11,  showed  the  shell 
to  be  composed  of  successively  deposited  layers,  and  the  first  of  these 
was  seen  to  extend  a  short  distance  beyond  the  first  septum,  thus 
tending  to  confirm  the  above  belief.  It  thus  seems  probable  that 
the  outer  limit  of  the  protoconch  lies  between  the  first  and  second 
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septa,  as  shown  in  PI.  IX,  fig.  10.  The  edge  of  this  supposed  em- 
bryonic shell  is  seen  to  be  finely  crenate,  but  not  regularly  so,  the 
crenatures  being  larger  in  some  parts  than  in  others.  On  breaking 
away  the  outer  shell  of  the  protoconch  this  line  still  persists  and  it 
might  readily  be  mistaken  for  a  suture  line,  if  it  did  not  overlap 
the  lobe  of  the  second  suture.  The  section  of  the  shell  in  the  plane 
of  the  spiral  above  referred  to  shows  that  there  is  no  septum  at  this 
point,  but  there  is  apparently  a  slight  thickening  of  the  shell  sub- 
stance. 

The  protoconch,  as  seen  in  this  section  in  the  plane  of  the  spiral, 
PL  IX,  fig.  11,  is  quite  large  and  nearly  circular,  and  of  the  gen- 
eral form  common  to  all  of  the  Ammonoidea.  The  section  not  being 
quite  median  the  siphuncle  is  not  shown,  and  the  septa  do  not  present 
exactly  the  same  form  as  they  would  in  a  median  section.  Only 
one  -such  section  was  ground  on  account  of  scarcity  of  material  to 
work  on,  but  this  one  shows  the  structure  to  be  that  of  the  Ammon- 
oidea in  general.  The  septa  were  equally  spaced,  or  nearly  so,  up 
to  the  twelfth,  from  which  poinf  they  are  successively  more  widely 
spaced.  It  is  to  be  noted  that  at  about  this  point  the  lateral  con- 
traction of  the  shell  ceases  and  the  gradual  increase  in  lateral 
diameter  begins,  apparently  indicating  a  change  in  the  conditions 
of  the  life  of  the  animal. 

After  considerable  investigation  I  have  been  unable  as  yet  to 
trace  the  phylogeny  of  this  species.  A  careful  examination  of  the 
development  of  the  shell  in  the  earlier  stages  of  Scaphites  conradi 
Morton,  a  form  associated  with  the  young  of  Baeulites  in  this  same 
material,  showed  that  the  Scaphites  must  have  been  derived  from  a 
totally  different  stock,  and  cannot  be  related  to  Baeulites.  Nor  do  the 
adult  suture  lines  of  the  two  forms  show  much  resemblance  to  each 
other.  An  interesting  point  was  developed,  however,  in  the  study  of 
the  young  of  the  ScaphiteSy  which  tends  to  confirm  my  observation 
on  the  extent  of  the  first  embryonic  shell  as  shown  in  PI.  IX,  fig. 
5.  A  very  successful  median  section  of  Scaphites  conradi  in  the  plane 
of  the  spiral  showed  a  thickening  of  the  shell  at  the  termination  of 
the  first  layer,  which  is  between  the  first  and  second  septa  as  in 
Baeulites,  this  thickening  indicating  an  interruption  in  the  growth 
of  the  shell  such  as  might  be  expected  on  the  emerging  of  the  young 
from  the  egg.  But  this  correspondence  in  the  extent  of  the  embry- 
onic shell  does  not  indicate  a  relation  between  the  two  forms,  it 
being  a  character  probably  common  to  all  Ammonites.     Indeed, 
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judgii^  from  the  adult  characters  alone,  this  Baculites  is  much 
more  closely  related  to  the  forms  grouped  under  the  genus  Ancy- 
hceras,  and  as  far  as  the  young  of  Aneyloceraa  has  been  described 
it  seems  to  be  closely  related  to  Baculites.  On  comparing  the  adult 
sutures  of  B.  compressus  with  Ancyloceras  jenneyi  Whitf.,  the  simi- 
larity is  very  marked.  Lack  of  suitable  material  has  prevented 
my  examining  the  young  of  Ancyloceras,  but  I  would  suggest 
that  to  the  genera  Ancyloceras^  Crioceras,  and  related  forms  with 
completely  separate  whorls  we  are  to  look  for  the  nearest  relatives 
of  Baculites.  These  forms,  like  Baculites,  have  become  uncoiled  at 
a  very  early  stage ;  their  adult  sutures  are  very  similar,  and  the 
main  difference  lies  in  the  degree  of  straightening  of  the  shell. 
Indeed  in  Baculites  the  shell  is  not  strictly  rectilinear  but  there  is 
usually  a  slight  curvature  towards  the  dorsal  side.  While  then  the 
relations  of  this  form  are  still  in  doubt,  it  is  hoped  that  the  facts 
presented  in  this  paper  may  go  far  towards  unravelling  the  phy- 
logeny  of  Baculites. 

EXPLANATION   OF    PLATE   IX. 

Fig.     1.     Young  of  Baculites  compressus  Siy,  xl(l. 

Fig.     2.     Proioconch  seen  from  above,  x4o. 

Fig.    3.     Protoconch  front  view,  x45. 

Fig.     4.     Proioconch  side  view,  x45. 

Fig.  5.  Embryonic  shell  of  first  naepionic  stage,  side  view,  x45.  This  is  proba- 
bly the  shell  possessed  by  the  animal  on  leaving  the  egg. 

Fig.     6.     Front  view  at  the  seventeenth  septum,   showing  cross  section  of  the 

whorl,  x25.  In  this  and  the  two  succeeding  figures  the  dotted 
lines  indicate  the  extent  of  the  surface  of  contact  between  this 
portion  of  the  shell  and  the  succeeding  whorl. 

Fig.    7.     Front  view  at  thirteenth  septum,  x25. 

Fig.    8.     Front  view  at  fourth  septum,  x25. 

Fig.    9.     The  first  six  suture  lines,  x35. 

Fig.  10.     Side  view  of  protoconch  and  first  six  septa,  showing  outline  of  the  first 

naepionic  sta^e,  x40. 

Fig.  11.     Cross  section  of  shell  in  the  plane  of  the  spiral  showing  two  septa  and 

the  imbricated  layers  of  growth,  xlOO. 
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A  HEW  SPECIES  OF  PTCHOOOHUM  FBOM  CALIFOBHIA. 

BY   J.    E.   IVES. 

In  a  collection  of  Crustaceans  and  Ecbinoderms  from  San 
Diego,  California,  recently  sent  to  me  for  determination  by  Mr. 
Frederick  Stearns  of  Detroit,  there  is  an  apparently  undescribed 
species  of  Pycnogonum,  It  is  of  especial  interest  owing  to  the  fact 
that  only  a  single  species  belonging  to  the  group  of  the  Pantopoda 
has  been  described  from  the  Pacific  Coast  of  North  America.* 
Although  only  two  species  are  thus  now  known  from  the  West 
Coast  it  is  probable  that  it  will  be  found  in  the  iuture  that  a  number 
of  species  exist  on  these  shores.  Professor  Edmund  B.  Wilson'  has 
enumerated  fifteen  species  from  the  New  England  waters,  and  it  is 
possible  that  as  many  may  be  found  upon  the  Pacific  Coast. 

Five  specimens  were  sent  by  Mr.  Stearns.  As  none  of  them 
possess  ovigerous  legs  I  presume  they  are  all  females. 

The  species  has  been  named  after  the  collector.  To  the  liberality 
of  the  same  gentleman  I  am  indebted  for  the  preparation  for  publi- 
cation of  the  accompanying  plate. 

The  species  may  be  characterized  as  follows : 

Pyonogonnm  Stearnii  n.  sp. 

Body  broad  and  flat.  Lateral  processes  with  scarcely  any  inter- 
val between  them. 

Proboscis  sub-cylindrical,  slightly  swollen  in  its  anterior  half,  but 
contracting  somewhat  at  its  extremity,  about  one-third  the  total 
length  of  the  body. 

Each  cephalo-thoracic  segment  with  a  prominent  tubercle  dorsally 
in  the  median  line  on  the  posterior  border  and  a  somewhat  smaller 
tubercle  on  the  outer  edge  of  each  lateral  process ;  first  segment 
about  two-thirds  of  the  length  of  the  proboscis,  with  a  not  very 
broad,  slightly  constricted  neck  ;  second,  third  and  fourth  segments 
respectively  equal  to  about  two-thirds  of  the  length  of  the  first ; 
posterior  borders  of  the  segments  slightly  elevated. 

Oculiferous  tubercle  bluntly  conical ;  eyes  black,  small,  nearly 
equally  spaced ;  the  posterior  pair  slightly  further  apart  than  the 
anterior  pair. 

^Ammothea  longicaiidata  Stimpson,  from  Puget  Sound,  (Proc.  Acad.  Nat.  Sci. 
Phila.,  1864,  p.  159.) 

^Report  U.  S.  Comm.  of  Fish  and  Fisheries,  1878  (1880.) 
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Abdomeu  clavate,  truncated  at  its  extremity,  slightly  swollen  in 
the  middle. 

Legs  stout ;  first  or  basal  joint  broad,  rather  broader  antero-po?- 
teriorly  than  the  lateral  processes  of  the  segments,  with  the  appear- 
ance of  a  dorsal  notch  on  its  outer  edge  due  to  the  close  approxima- 
tion of  two  dorsal  tubercles ;  second  joint  rather  smaller  than  the 
first ;  third  rather  smaller  than  the  second ;  the  three  joints  together 
in  the  third  ambulatory  leg  about  as  long  as  the  proboscis  ;  fourth 
strongly  developed,  about  two-thirds  of  the  length  of  the  proboscis 
proximal  half  of  the  ventral  surface  considerably  swollen,  and  a 
single  rather  weakly  developed  dorsal  tubercle  at  its  dislal  extrem- 
ity ;  fifth  about  equal  in  length  to  the  fourth,  but  more  slender ; 
sixth  rather  shorter  than  the  fifth  ;  seventh  very  short,  sub-triangu- 
lar ;  eighth  about  as  long  as  the  sixth  ;  ninth  about  two-fifths  of  the 
eighth.  Fifth,  sixth  and  eighth  joints  without  tubercles ;  two  or 
three  bristles  upon  the  distal  dorsal  surface  of  the  sixth  ;  a  few  fine 
hairs  upon  the  ventral  sui-face  of  the  seventh,  and  a  few  bristles 
upon  ventral   surface  of  the  eighth.     No  auxiliary  claws. 

Color  in  alcohol,  yellowish-brown. 
•  Length  of  body  of  the  largest  of  the  five  specimens,  from  the  ex- 
tremity of  the  proboscis  to  the  extremity  of  the  abdomen.  6  mm. 

Three  of  the  type  specimens  have  been  given  by  Mr.  Stearns  to 
the  museum  of  the  Academy  and  two  of  them  are  in  his  own  col- 
lection. 

This  species  appears  to  be  mostly  nearly  allied  to  Pycnogonwn 
littorale  Strom,  differing  from  it  among  other  characters,  however, 
markedly  in  the  shape  of  the  proboscis,  which  in  the  latter  species  is 
conical,  and  in  Pyciiogonnm  Stearnsi  sub-cylindrical. 

A  list  of  the  species  o^  Pycnogonum  hitherto  known  is  appended.* 

P.  littorale  Strom. 
Co&sts  of  the  North  Atlantic  ocean  and  adjacent  seas.^ 

*In  this  list  Astridium  {^Pycnogonuni)  orientale  Dana,  from  Balabac  Strait  (U. 
S.  Expl.  Exped.,  vol.  xiii,  p.  1391,  pi.  96,  figs.  2  a,  b,  c,)  has  not  been  included, 
as  it  probably  represents  a  distinct  genus. 

'Philippi's  (Archiv.  f.  Naturg.,  1843,  ix  Jahrg.  p.  175)  record  of  this  species  from 
Naples  I  consider  to  be  exceedingly  doubtful,  as  Professor  Dohrn  did  not  find  it 
ihere.  Philippi  probably  mistook  one  of  the  two  species  described  from  that  place 
by  Professor  Dohrn  for  this  species.  I  am  also  very  skeptical  in  regard  to  the 
species  described  under  this  name  from  Chili  by  Nicolei  (Gay's  Historia  fisica  y 
polilica  de  Chili,  Zool.,  T.  Ill,  p.  308;  Atlas,  pi.  IV,  fig.  8).  If  a  species  of 
Pyenogonum  is  found  on  the  coast  of  Chili  it  is  almost  absolutely  certain  that  it 
is  not  P,  Uttarale,  If  the  figure  given  by  Nicolet  is  correct,  it  must  be  a  species 
distiiict  from  P.  littorale. 
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Var  fmue  Slater  (Ann.  Mag.  Nat.  Hist.  vol.  Ill,  p.  283). 

Japan. 
P.  austraie  Grubc  (Jahrcsb.  der  schles.  Ges.  f.  valerl.  Cultur,  1869»  p.  54.) 

Australia. 
P.  nodulosum  Dohrn  (Fauna  und  Flora  des  Golfes  von  Neapel,  III,  pp.  203-207, 

Taf.  XVI,  Fig.  1-3.  1881). 

Mediterranean  (Naples). 
P,pusillum  Dohrn  (Op.  cit.  pp.  207-210,  Taf.  XVI.  Fig.  4-8). 

Mediterranean  (Naples.) 
P,  erassirostre  Sars  (Den  Norske  Nordhavs-Expedition,  XX,  pp.  12-14, 1891.) 

Norwegian  Coast,  Iceland. 

EXPLANATION    OF   PLATE   X. 

Fig.  1.     Pycnogonum  Steamsi,  n.  sp.,  dorsal  surface,  much  enlarged. 
Fig.  2.     Right  side  of  the  trunk. 
Fig.  3.     Ventral  surface  of  the  trunk. 

Fig.  4.     Postero-dorsal  surface  of  the  third  ambulatory  leg  on  the  left  side, 
much  more  enlarge  J. 


■\\i 


it 
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BIRDS  COLLECTED  BT  THE  WEST  OREEKLAKD  EXPEDITION. 

BY   WITMER   STONE. 

The  collection  of  birds  herein  described  was  obtained  June  26  to 
August  11,  1891,  by  the  West  Greenland  Expedition  under  com- 
mand of  Prof.  Angelo  Heilprin.  The  specimens  were  collected  by 
Dr.  William  E.  Hughes,  Ornithologist  of  the  Expedition,  and  Dr. 
Benjamin  Sharp,  Zoologist-in-Charge,  the  principal  localities  where 
collecting  was  carried  on  being  Disco  Island,  Duck  Island  (Lat. 
73°  57'  N.),  Melville  Bay,  Cape  York,  and  McCorraick  Bay  (Lat. 
77°  43'  N.). 

Twenty-one  species  are  represented  in  the  Greenland  collection 
which  numbers  147  specimens  and  there  are  in  addition  16  speci- 
mens obtained  at  Sydney,  Nova  Scotia,  Gulf  of  St.  Lawrence  and 
Strait  of  Belle  Isle. 

Most  of  the  birds  collected  were  in  full  breeding  plumage  and 
were  undoubtedly  on  their  breeding  grounds.  In  the  following  list 
I  have  given  the  results  of  careful  measurements  of  all  the  speci- 
mens, and  notes  in  regard  to  peculiarities  of  plumage,  etc. 

L  Cepphui  grylle  ;L).    Black  GuiUemot. 

Only  one  specim.3n  of  this  bird  was  procured,  a  male  shot  on  the 
Waigat,  Disco  Island,  August  8.  The  wing  measures  6'50  inches 
and  the  culmen  1*44  inches. 

S.  Cepphui  mandtii  (Lioht)  Mandt's  GuiUemot. 

Specimens  of  Mandt's  Guillemot  were  collected  in  Melville  and 
McCormick  Bays  and  the  series  obtained  shows  considerable  varia- 
tion in  plumage.  One  is  uniform  black  while  the  others  are  some- 
what speckled  with  white  feathers  below  and  have  many  of  the 
feathers  of  the  interscapular  region  tipped  with  white.  The  white 
wing  coverts  in  these  specimens  have  distinct  black  tips  and  some 
of  them  are  slightly  dusky  at  the  extreme  base.  These  mottled 
birds  are  possibly  one  or  two  years  old  and  the  uniform  black 
garb  may  not  be  acquired  for  several  years. 

Three  nestlings,  measuring  about  six  inches  in  length,  are  in  the 
collection.  They  are  covered  with  long  and  very  soft  dull  black 
down.  The  bills  have  a  small  white  conical  projection  near  the 
exiremity  of  the  upper  mandible. 


Length  (in  flesh.) 

Wing. 

Culmen. 

1318  ins. 

6-30  ins. 

114  ins. 

13-37 

6-25 

116 

13-50 

6-32 

110 
) 
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The  feet  of  the  adults  were  bright  red  in  life,  while  those  of  the 
young  were  black. 

Three  adult  females  measure  as  follows  :* 

Acad.  Collec. 
No.    26,898 
26399 
26,900 

3.  Uria  lomvia  (Linn).    Briinnioh's  Mnrre. 

Four  immature  specimens  of  this  species  taken  in  the  Strait  of 
Belle  Isle,  June  15,  measure  as  follows: 

Acad.  Collec.  Length  (in  flesh.)  Wing.  Culmen. 

No.     26.887                              15-37  ins.  8-26  ins.  1  44  ins. 

26.888                             16  85  8-00  146 

26  889                             8-50  147 

26  890                            8-25  1-32 

Two  adult  females  in  breeding  plumage  taken  in  Melville  Bay> 
July  7  and  13  are  as  follows : 

Acad.  Collec.  Lengih  (in  flesh.)  Wing.  Culmen. 

No.     26.891  16-75  ins.  835  ins.  1-40  ins. 

26,892  15-37  790  1-38 

4.  Alle  alle  (Linn).     Little  Auk,  Dovekie. 

A  series  of  forty-seven  Little  Auks  is  contained  in  the  collection, 
most  of  which  were  shot  off  Cape  York,  July  22  and  23.  The  birds 
are  all  in  full  breeding  plumage  and  show  scarcely  any  variations 
in  markings. 

Measurements  of  forty  specimens  (19  males  and  21  females)  give 
the  following  results : 

Maximum.  Minimum.           Average  of  series. 

Males.       Wing                    484  ins.  435  ins.  4-66  ins. 

Culmen                   -66  55                               -59 

Lengih  (in  flesh)  9  25  836  8-75 

Females.    Wing                    488  442  467 

Culmen                   61  52                               -56 

Length  (in  flesh)  920  825  856 

6.  Stercorarini  pomarinui  (Temm.)     Pomarinc  Jaeger. 

One  specimen  was  shot  on  the  Waigat,  Disco,  Aug.  7.  The 
measurements  are  as  follows:  Wing  13*75  inches.  Culmen  1*63 
inches.     Tail  6  inches. 

6.  Stercorarius  paraiiticus  (Linn).     Para.«itie  J-neger. 

This  species  was  not  noticed  by  the  Expedition,  but  a  dried  skin 
wa.«5  procured  from  the  natives  at  Godhaven  which  seems  referable 

^All  measurements  of  "lengih"  were  taken  in  the  flesh  by  Dr.  Hughes,  lo 
whom  I  am  indebted  for  them.  The  other  measurements  were  made  from  the 
dried  skins,  the  length  of  culmen  being  from  its  extreme  base  to  tip  of  upper 
mandible  unless  otherwise  stated.     .All  dimensions  are  in  inches  and  hundredths. 
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to  it.*  The  bill  is  much  heavier  than  any  of  the  specimens  of 
S.  iongicaudus,  the  plumage  above  is  decidedly  more  sooty  and  the 
tarsi  are  entirely  uniform  in  color  with  the  feet  The  two  species 
are,  however,  very  difficult  to  separate  owing  to  the  great  amount 
of  individual  variation  which  they  exhibit. 

The  specimen  of  S.  parasiticus  measures  as  follows:  Wing 
12-85  inches.     Culmen  1-27  inches.    Tail  8*05  inches. 

T.  Steroorarins  longioaudm  Vieill.    Long-tailed  Jaeger. 

The  specimens  of  Long-tailed  Jaegers,  all  of  which  were  collected 
July  16  in  Melville  Bay,  show  great  variation  in  plumage  and  no 
two  in  the  series  of  seven  are  exactly  alike.  All  have  the  tarsi 
blue-gray  strongly  contrasted  with  the  black  feet,  though  the  light 
color  sometimes  terminates  above  the  small  hind  toe  and  sometimes 
extends  below  it  to  the  upper  part  of  the  foot. 

No.  26,909,  (Acad.  Coll.),  female,  appears  to  be  most  typical  of 
the  adult  bird.  The  plumage  in  this  specimen  is  nowhere  barred  or 
mottled ;  the  throat  and  breast  are  pure  white  passing  gradually 
into  slate  gray  about  the  middle  of  the  abdomen,  and  this  color 
becomes  darker  on  the  under  tail  coverts.  On  the  sides  of  the 
breast  the  gray  reaches  forward  to  the  shoulders,  while  the  under 
wing  coverts  are  blackish  slate.  The  back  is  slate  gray,  darker  on 
the  wings ;  the  primaries  and  tail  are  black. 

In  No.  26,905,  female,  the  gray  reaches  farther  up  on  the  breast 
and  the  central  tail  feathers  are  not  so  long. 

In  No.  26,904,  female,  (dusky  phase  ?)  the  whole  lower  surface  is 
suffused  with  sooty  gray,  though  this  color  is  not  uniform,  as  there 
are  a  considerable  number  of  white  feathers  scattered  over  the 
breast.  The  upper  surface  is  mottled  with  slate-gray  and  dusky 
feathers.  The  under  tail  coverts  and  flanks  are  transversely  barred 
with  white  but  the  under  wing  coverts  are  plain  dark  slate. 

No.  26,903,  female,  shows  distinct  traces  of  dark  transverse  bars 
over  the  lower  breast  and  abdomen,  and  has  dark  shaft  lines  to  the 
feathers  of  the  throat.  Most  of  the  under  tail  coverts  are  barred 
with  white  and  the  under  wing  coverts  are  barred  and  mottled. 

No.  26,907,  male,  is  similar  but  has  the  breast  pure  white  while 
the  barrings  on  the  under  wing  and  tail  coverts,  sides  and  flanks 
are  very  distinct.  The  throat  is  very  strongly  marked  with  dusky 
shaft  stripes  while  many  of  the  feathers  of  the  back  show  trans- 
verse bars  of  white. 
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Other  specimeas  are  like  the  mature  white-breasted  birds  but 
still  have  the  under  wing  coverts  and  axillaries  barred. 

As  none  of  the  specimens  above  described  were  birds  of  the  year 
it  is  reasonable  to  suppose  that  it  takes  at  least  two  years  for  the 
species  to  acquire  the  full  adult  plumage.  The  great  variety  of 
coloration  exhibited  by  these  Jaegers  makes  it  difficult  to  arrange 
them  in  any  order  which  will  show  the  steps  in  the  transition  from 
young  to  old.  It  seems  to  me  most  probable  that  the  normal 
plumage  of  the  bird  of  one  year  is  shown  by  No.  26,907,  while  the 
young  "bird  of  the  year"  doubtless  shows  still  more  barring,  per- 
haps even  on  the  breast.  As  this  bird  approaches  the  adult  stage 
(i.  e.  No.  26,909)  the  barrings  are  gradually  replaced  by  uniform 
slate  gray. 

The  specimen  No.  26,904  may,  I  think,  represent  a  partial  dusky 
phase  as  the  sufiusion  of  sooty  feathers  on  the  under  surface  is  very 
decided,  much  more  so  than  in  any  of  the  young  birds,  with  which 
I  at  first  placed  it.  The  dusky  feathers  moreover,  do  not  form 
transverse  bands  as  in  the  young  birds  and  the  under  wing  coverts 
are  uniform  slate  colored  like  those  of  the  adults.  The  under  tail 
coverts  are,  however,  still  barred  with  white. 

If  this  really  represents  a  dusky  phase,  it  seems  to  be  the  first 
recorded  instance  of  it  in  this  species,  though  it  occurs  regularly  in 
the  closely  related  S,  paraMicus, 

If,  however,  we  consider  this  as  a  young  bird  it  would  indicate 
that  the  adult  plumage  is  assumed  very  differently  by  different 
individuals,  as  there  is  another  specimen  which  has  not  a  trace  of 
dusky  marks  on  the  breast  but  which  has  the  under  wing  coverts 
strongly  barred. 

The  measurements  of  the  specimens  are  as  follows : 


Acarl.  Col  lee. 

Wing. 

Culmen. 

Tail. 

No.     26,905 

female 

12-3o  ins. 

1  10  ins. 

10-60  ins. 

2«,903 

12-20 

122 

11-35 

26,902 

11-80 

115 

8-90 

26.904 

12-30 

113 

725 

26,906 

12-45 

1-30 

1025 

26.909 

1210 

115 

12-25 

26,907 

male 

12-25 

M5 

9-60 

8.  Oavia  alba  (Gunn.)     Ivory  (lull. 

A  series  of  eight  males  of  this  beautiful  si>ecies  was  collected  in 
Melville  Bay,  July  6  to  17.  Some  of  the  specimens,  probably 
younger  birds,  have  dusky  tips  to  the  primary  coverts. 
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The  measurements  of  the  series  give  the  following  results : 

Maximum.  Minimum.  Average. 

Length  (i^  flesh)                    20-36  ins.  1825  ins.                    19  36  ins. 

Wing                                      13-40  12-70                          13  06 

Culmen                                     1-59  140                            1-52 


9.  Biita  tridaotyla  (Linn).     Kittiwake. 

Two  specimens  of  Kittiwake  were  collected  July  16,  in  Melville 
Bay,  Lat.  75°  09'  N.     They  measured  as  follows : 

Acad.  Collec.         Length  (in  flesh.)  Wing.  Culmen. 

No.     26.022  16-75  ins.  12-10  ins.  1-35  ins. 

26.923  17-00  1175  139 

10.  Lams  glaaom  Brunn.    Gloaooas  Gull. 

One  specimen  shot  at  Disco  Island. 

11.  Fnlmams  glaoialis  (Linn.)     Fulmar. 

Eight  Fulmars  are  in  the  collection,  all  obtained  in  Melville 
Bay,  July  7  to  13.  Five  are  in  the  white  phase  of  plumage  and 
three  in  the  gray  phase.  They  all  seem  to  be  typical  F,  gladalisy 
the  measurements  being  as  follows : 


Acad.  Collec. 

Length  (in  1 

flesh.) 

Wing. 

Culmen. 

No.     26,929   white  female 

1800 

ins. 

12-25  ins. 

1-38  ins. 

2^.932 

12-70 

1-36 

26,931    white  male 

18-62 

12-70 

1-38 

26  930       *«        •* 

18-50 

12-60 

1-40 

2(>.»24 

19-50 

1310 

1-45 

26,928    gray  female 

18-00 

12  85 

1-32 

26,925     gray  male 

19.25 

1300 

1-37 

26.926 

19-UO 

13-20 

1-44 

12.  SoQiateria  molliiiima  borealii  Brebm.    Greenland  Eider. 

Five  male  Eider  Ducks  and  an  equal  number  of  females  were 
collected  at  Duck  Island,  Lat.  73°  57'  N.,  July  2.  They  appear  to 
be  referable  to  S.  mollusima  borealis  Brehm,  but  the  measurements 
of  the  bill  are  rather  diflferent  from  those  given  in  Ridgway*s 
Manual.  In  the  key  to  species  on  page  109  this  race  is  placed  in  a 
division  with  the  true  S.  mollissima  headed  "Distance  from  anterior 
point  of  loral  feathering  to  extremity  of  naked  angle  on  side  of 
forehead  much  greater  than  from  same  point  to  tip  of  upper 
mandible."  In  the  present  series,  however,  the  reverse  is  the  case 
or  else  the  two  measurements  are  about  equal.  As  these  specimens 
were  taken  in  the  upper  part  of  Baffin  Bay,  they  represent  the 
extreme  northwestern  form  of  the  S.  mollissima  stock  and  are 
farthest  removed  geographically  from  typical  S.  mollissima. 

It  is,  therefore,  not  surprising  that  they  should  exhibit  the  greatest 
differences  from  the  typical  S,  mollissima  and  it  is  probable  that 


Bill  from 

angle  from 

Bill  from 

anterior 

anterior 

posterior 

edge  of 

edge  of 

end  of 

loral 

loral 

Wing. 

nostril. 

feathers. 

feathers. 

11*56  ins. 

1-67  ins. 

1-50  ins. 

1-36  ins. 

11-50  . 

1-60 

1-46 

1-42 

11-28 

1-52 

1-50 

137 

11-20 

1-46 

1-48 

1-32 

1125 

1-62 

1-55 

141 
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specimens  from  farther  south  will  be  found  to  approach  true  S.  mol- 
lUsima  in  the  dimensions  of  the  bill  as  well  as  in  other  respects,  in 
proportion  as  their  breeding  range  approaches  that  of  the  latter 
race. 
The  measureraeats  of  the  five  breeding  males  are  as  follows : 

Naked 


Length  (in 

Acad.  Collec.  flesh.) 

No.    26,934  

26.935  23-38  ins. 

26.936  23-50 

26.942  23-62 

26.943  23-62 

13.  Somateria  ipeotabilii  (Linn.)     King  Eider. 

Three  specimens  obtained  in  the  vicinity  of  Disco,  June  26  and 
28,  and  August  7. 

14.  Phalaropai  lobatai  (Linn.)    Northern  Phalarope. 

Three  specimens  were  procured  at  Disco  Island,  June  28  and  29, 
and  Aug.  11. 

16.  Tringo  maritima  Brunn.     Purple  Sandpiper. 

One  specimen  was  shot  at  Duck  Island,  July  2,  and  four  more  at 
Disco,  August  9  to  11. 

16.  Aegialitii  hiatioula  (Linn.)    Ring  Plover. 
Specimens  were  procured  at  Disco  and  Godhaven. 
Measurements  of  some  of  the  specimens  are  as  follows: 

Winj;.  Culmen. 

Disco                       450  ins.  -56  in. 

4-52  -55 

506  -56 

4-90  -54 

17.  Lagopui  rupeitrii  reinhardti  (Brehm.)     (ireenland  PUrmigan. 

A  female  and  three  young  nearly  full  grown  were  collected  at 
Disco  Island,  July  8,  ana  two  adult  males  were  obtained  at  the 
same  place,  August  7.  All  the  specimens  are  in  the  summer 
plumage  though  one  of  the  males  shows  a  few  white  feathers  on  the 
upper  breast. 

18.  Faloo  raitioolui  gyrfaloo  (Linn.^     (iyrfaloon. 

One  specimen  obtained  from  the  natives  at  Disco. 


Acad.  Collec. 

).     26,960 

June 

28. 

26.958 

Aug. 

11. 

26,954 

July 

8. 

26,955 

Aug. 

11. 
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19.  Pleotrophenaz  nivalis  (Linn.)    Snow  Bunting. 

There  is  a  series  of  twelve  Snow  Buntings  in  the  collection, 
including  breeding  males  and  females,  moulting  specimens,  and 
young  in  the  first  plumage.  Two  young  birds  were  collected  at 
McCormick  Bay,  July  29,  an  adult  male  at  Upernavik,  July  1 
and  the  rest  at  Disco,  June  28  and  29  and  August  11. 

The  breeding  birds  show  very  distinctly  the  process  of  moulting 
by  the  wearing  away  of  the  brown  tips  of  the  feathers.  All  the 
feathers  of  the  back  are  very  much  pointed  in  the  middle  and  cut 
away  or  concave  on  the  sides,  all  the  rusty  borders  which  charac- 
terize the  winter  specimens  being  worn  off.  Some  specimens,  how- 
ever, show  ragged  remains  of  these  borders  on  the  coverts  and 
tertials. 

Two  young  birds  of  the  year  from  McCormick  Bay  are  strongly 
tinged  with  buff  on  the  lower  back  and  rump  $is  well  as  on  the 
under  surface,  while  a  young  bird  from  Disco  is  much  grayer. 

Adult  birds  collected  August  11  at  Disco  are  all  well  advanced 
in  their  moult  and  the  lower  mandible  is  yellow  instead  of  black  as 
in  the  breeding  bird.  The  brown  edgings  to  the  feathers  are  rich 
chocolate,  very  distinct  from  the  faded  buff  brown  of  winter 
examples  from  Pennsylvania. 

It  is  interesting  to  note  that  all  but  one  of  the  adult  birds 
collected  at  Disco,  August  11,  have  the  wing  and  tail  feathers  com- 
pletely grown  and  have  about  half  the  other  feathers  replaced  by 
the  brown  edged  plumage,  while  birds  of  the  year  taken  at  the 
same  time  and  place  have  the  wing  feathers  only  partly  grown  and 
have  not  begun  to  moult  elsewhere.  This  fact  may  be  of  interest  to 
students  of  bird  migration  as  it  shows  that  the  old  birds  were  at 
least  ready  for  the  southern  journey  before  the  young. 

The  measurements  of  the  breeding  birds  are  as  follows: 


Acad.  CoUec. 

Wing. 

Culmen 

No.    26,978       male 

Disco 

June  29 

415  ins. 

•51  in 

26,980 

(i 

"    28 

4-20 

•49 

26.981 

Upernavik 

July    1 

438 

•50 

26,979     female 

Disco 

June  28 

410 

•48 

26.977 

<( 

"    29 

402 

•48 

80.  Caloarias  lapponicm  (Linn.)    Lapland  Longspur. 

A  series  of  eight  Longspurs  was  procured  at  Disco,  June  28  and 
29  and  August  11.  Those  collected  on  the  last  date  had  advanced 
io  their  moult  even  farther  than  the  Snow  Buntings.  The  adults 
were  in  complete  winter  garb  with  the  exception  of  the  tail  feathers 
some  of  which  were  not  quite  fully  grown. 
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The  bills  of  the  breeding  males  are  bright  yellow  tipped  witb 

black.     The  measurements  of  three  male  specimens  procured  at 

Disco,  July  28  and  29  are  as  follows : 

Acad.  Collec.  Wing.  .  Culmen. 

No.    26,970  3-75  ins.  -51  in. 

26.971  3-70  -51 

26.972  3-78  -61 

21.  SaxiooU  oenanthe  (Linn.)    Wheatear. 

One  male  bird  procured  at  Disco,  Aug.  11,  has  just  completed  its 
moult.    The  wing  measures  4*18  inches  and  the  culmen  *53. 

The  species  obtained  before  the  expedition  reached  Greenland 
were  as  follows : 

At  Sydney,  Nova  Scotia,  Empidonax  flaviventris  Baird.,  Corvua 
americanus  Aud.,  Ammodramua  sandrvichensis  savanna  (Wils.), 
Melospiza  fasciata  (Gm.),  Melospiza  georgiana  (Lath.),  Chelidon 
eryihrogaaier  (Bodd.),  Setophaga  ruticilla  (Linn)  and  Merula 
migrataria  (Linn). 

In  the  Gulf  of  St.  Lawrence  the  following  species  came  on  board 
the  vessel:  Plnicola  enucleaior  (Linn),  and  Dendroica  virens 
(Gm.). 

There    were    also  several  specimens  of   Uria   lomvia   (Linn.),, 
secured  in  the  Strait  of  Belle  Isle. 
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March  1. 

Rev.  H.  C.  McCooK,  D.  D.,  Vice-President,  in  the  chair. 

Twenty-five  persons  present. 

The  death  of  Wm.  H.  Dougherty,  a  member,  March  1,  1892^ 
was  announced. 


March  8. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Thirty-five  persons  present. 

A  New  Species  of  Paehychihts. — Mr.  H.  A.  Pilsbry  exhibited  and 
described  a  species  of  fresh-water  snail,  as  follows : 

Pachychilus  (polygonatus  Lea?  var.)  Rovirobai. 

Shell  large  and  heavy,  elevated  conical,  the  lateral  outlines 
straight  above,  modified  by  the  slight  convexity  of  the  whorls  below. 
Spire  more  or  less  truncated  at  tip,  half-grown  specimens,  PI.  VIII, 
fig.  9,  possessing  8  remaining  whorls ;  adults,  PI.  VIII,  ^g,  10, 
having  one  or  two  whorls  less. 

Surface  most  minutely  spirally  striated,  the  striie  visible  only 
under  a  lens.  Young  and  half-grown  specimens  are  otherwise 
smooth,  except  for  very  slight  spiral  lirse  toward  the  base.  When 
a  little  more  than  half-grown,  there  appear  coarse,  obli(jue,  curved 
wave-like  folds  on  the  body-whorl,  extending  to  the  periphery  but 
not  below  it.  Simultaneously  with  these  undulations,  begin  spiral 
spaced  line  crossing  them,  which  are  slightly  more  prominent  on 
the  crests  of  the  waves.  This  sculpture  continues  upon  all  subse- 
quent volutions.  The  last  volution  of  an  adult  specimen  is  slightly 
ox)mpressed  below  the  suture,  then  quite  convex.  It  has  ten  waves, 
and  about  nine  spiral  lirse,  but  the  number  of  these  last  is  quite 
variable  on  different  specimens. 

The  color  is  olive  in  young,  blackish  in  old  examples ;  interior  of 
the  mouth  white,  maculated  with  brown  at  the  position  of  the 
periphery  and  folds.  This  marking  is  also  seen  on  the  eroded  spire 
in  some  specimens. 

Aperture  ovate,  acute  above,  slightly  exceeding  one- third  the 
total  length  of  the  shell.  Columella  white,  regularly  arcuate, 
spreading  in  a  brown-tinted  callus. 

Dimensions.  An  adult  specimen  measures:  Alt.  78,  diam.  28 
mm.  Aperture,  alt.  25,  width  18  mm.  A  younger  specimen 
measures:  Alt.  55, diam.  20  mm.     Aperture,  alt.  20,  diam.  12}  mm. 

Collected  from  a  spring  which  gushes  from  the  western  brow  of 
the  little  ridge  of  the  Limon,  State  of  Tabasco,  Mexico,  by  Prof. 
J(x6  N.  Roviroea. 
11 
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This  saem^  to  be  a  very  distiact  species  when  compared  with  the 
typical  forim  of  the  described  Mexican  Pachychili ;  but  these,  like 
all  Melanians,  are  so  variable  that  it  is  scarcely  desirable  to  mul- 
tiply species  until  fuller  collections  are  made.  It  is  here  associated 
with  Lea's  Melania  polygonata  because  that  species  is  the  first 
described  of  the  particular  group  of  forms  to  which  the  present 
species  or  variety  belongs. 


March  15. 
The  President,  Greneral  Isaac  J.  Wistar,  in  the  chair. 

Thirty-three  persons  present. 

A  paper  entitled  "  Greenland  Lepidoptera,"  by  Henry  Skinner, 
M.  D.,  was  presented  for  publication. 

The  death  of  Dr.  Sereko  Watson,  a  correspondent,  March  9, 
aged  sixty-six  years  having  been  announced,  the  following  preamble 
and  resolutions  received  from  the  Botanical  Section,  were  adopted : — 

Whereas — The  Botanical  Section  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  having  learned  with  profound  regret  the 
death  of  Dr.  Sereno  Watson  of  Cambridge,  Mass.,  and  being  desirous 
of  placing  on  record  its  sense  of  this  great  loss  to  Botanical  Science 
throughout  the  world  : — 

Resolved — That  we  recognize  the  invaluable  results  of  his 
work  in  the  dissemination  of  a  knowledge  of  American  Botany  to 
which  he  has  given  his  undivided  attention  for  many  years,  and 
which  has  made  his  name  famous  wherever  the  study  of  plant  life 
is  cultivated. 

Resolved — That  a  copy  of  this  minute  be  forwarded  to  the 
President  of  Harvard  University  and  to  the  Gray  Herbarium 
at  Cambridge  with  which  he  was  so  long  associated,  and  that  the 
same  be  offered  for  publication  in  the  Proceedings  of  the  Academy. 


March  22. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-eight  persons  present. 

The  deaths  of  the  following  members  were  announced : — 

Thomas  Hockley,  March  12,  John  McLaughlin,  March  17,  and 
Andrew  J.  Parker,  M.  D.,  March  18. 
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March  29. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty-four  persons  present. 

A  paper  entitled  ''On  the  Anatomy  of  Sagda,  Cysticopsis, 
^gista  and  Dentellaria/'  by  Henry  A.  Pilsbry,  was  presented  for 
publication. 

The  following  were  elected  members : — 

General  John  Markoe,  H.  G.  Bryant,  Frank  Woodbury,  M.  D., 
Daniel  Allen  Knight,  Jr.,  Thomas  Wistar,  M.  D.,  Miss  Lucy 
Langdon  Williams  and  Miss  Jean  Fraley  Halloweli. 

Prof.  Carl  Glaus  of  Vienna  and  Frederick  Stearns  of  Detroit, 
Mich.,  were  elected  correspondents. 

The  following  were  ordered  to  be  printed : — 


i 
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OBEEKLAND  LEPIDOPTEBA. 
BY   HENRY   SKINNER,   M.  D.   AND    LEVI   W.   MENGEL. 

Four  hundred  and  forty-four  insects  were  taken  by  the  expedition 
sent  to  Greenland  by  the  Academy  in  the  summer  of  1891. 
They  were  divided  among  the  different  orders  as  follows :  Hymen- 
optera  25  specimens,  Coleoptera  4  specimens,  Lepidoptera  Rho- 
palocera  143  specimens  and  Heterocera  143.  They  were  captured 
by  Levi  W.  Mengel,  entomologist  to  the  expedition  and  Dr.  W.  E. 
Hughes,  ornithologist.  The  specimens  are  all  from  the  West  Coast 
and  were  taken  at  three  principal  localities:  McCormick  Bay, 
Herbert  Island  and  Disco. 

RHOPALOCERA. 

PIERIDiE. 

Colias  heola  Lef. 

Fairly  common,  although  few  of  the  specimens  were  quite  perfect. 
Both  sexes  were  represented.  There  was  one  beautiful  specimen  of 
the  white  form  of  the  female,  which  seems  to  occur  in  most  if  not 
all  the  species  in  the  genus.  Mr.  T.  D.  A.  Cockerell  has  suggested 
that  all  these  forma  of  the  female  in  the  different  species  be  called 
pallida^  and  we  think  the  suggestion  a  good  one.  Heela,  when  at  rest 
on  the  herbage  with  its  wings  over  its  back  and  its  green  undersides 
showing,  is  said  to  mimic  its  surroundings  in  a  remarkable 
manner.  This  Greenland  hecla  is  what  Mr.  MXachlan  called  var. 
glacialls,  to  distinguish  it  from  the  Lapland  form  and  those  found 
further  south.* 

Colias  heola  pallida  n.  var.  9     I^°t>  News,  Vol.  3,  No.  3,  pi.  2,  fig.  4. 

Expands  40  mm.  Upper  side:  Superiors  are  the  same  in  raacu- 
lation  as  in  the  yellow  or  normal  female,  with  the  exception  that  there 
are  but  two  very  minute  cream-colored  dashes  on  the  wide,  black 
marginal  border.  The  inner  two-thirds  of  the  wing  is  cream  color 
with  a  pinkish  tint,  obscured  by  gray  near  the  base.  Inferiors 
with  same  maculation  as  normal  female  but  in  color  totally  different. 
The  spot  at  the  outer  end  of  cell  is  cream  color,  and  the  base  of  the 
wing  is  a  steel  gray ;  from  this  outward  to  the  black  marginal 
border  is  dark  olive-green  obscured  with  gray.     Inside  of  the  mar- 


*  Proc.  Linn.  Soc.  Lond.  Vol.  14,  p.  108. 


i^ 
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ginal  border  the  row  of  spots  is  obscure  cream  color.  Fringes  of  all 
the  ¥rings  milk  white.  Uiidersides :  Superiors  nearly  the  same  color 
and  maculation  as  above  but  with  a  yellow  tinge.  Inferiors  light 
olive-green  dusted  with  gray.  This  is  very  different  from  the  rich 
grass-green  underside  of  the  normal  form.  The  spot  in  the  cell  has 
less  red  around  it  and  is  more  silvery  than  in  the  yellow  female. 
It  would  more  properly  be  called  the  dimorphic  white  female  form 
and  is  probably  the  prettiest  form  of  American  Colias. 

Ljoaaa  sqnilio  Boisd. 
Three  specimens. 

NYMPHALIDiE. 

Argjnuis  ohariolea  Schncid. 

Quite  abundant  and  many  of  them  in  good  condition.  Among 
them  were  a  few  specimens  of  what  Mr.  M'Lachlan  called  var. 
obscurata  (Proc.  Linn.  Soc.  Vol.  14,  p.  109).  This  form  was  figured 
in  Ent.  News,  Vol.  3,  pt.  3,  pi.  2,  figs.  9, 10.  Mr.  M'Lachlan,  in  the 
paper  above  referred  to,  says :  "  Under  this  head  {charicled)  I  feel 
compelled  to  group  20  examples.  Never  before  have  I  been  so 
j)erplexed  over  a  series  of  an  insect  of  which  I  had  made  a  serious 
study.  I  may  safely  say  that  no  two  of  the  twenty  individuals  are 
precisely  alike.  It  would  be  utterly  useless  to  attempt  to  describe 
the  forms;  the  only  thing  that  could  be  of  service  would  be  to  give 
colored  figures  of  both  sides  of  nearly  every  example."  If  we  had 
had  a  few  specimens  representing  the  extremes  of  variation  in  tlii.s 
species  we  would  probably  have  described  two  or  three  new  specits, 
but  having  a  good  series  with  all  the  mutations  represented  we  can 
only  conscientiously  call  them  A.  chariclea.  This  is  a  case  where 
breeding  a  large  number  from  the  eggs  of  several  known  females  would 
solve  the  problem  so  far  as  the  examples  of  a  given  area  are  con- 
cerned, but  we  think  some  entomologists  attach  too  much  importance 
to  this  kind  of  proof  in  other  directions.  A  thousand  S{)ecimens 
of  the  Greenland  form  of  A,  chariclea  might  be  bred  without  find- 
ing one  that  agreed  with  the  European  form ;  yet  this  would  be  no 
proof  of  their  being  valid  species  if  all  their  geographical  inter- 
grades  could  be  found.  This  species  was  stated  by  Doctor  Hughes 
to  also  mimic  its  surroundings,  as,  unlike  C.  hecla,  it  rarely  alighted 
on  the  herbage  but  on  the  ground  and  rocks  which  it  more  nearly 
resembles  in  color. 
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HETEROCERA. 

BOMBYCIDiE. 

Daijohira  OroBnlandioa  Wocke,  Zweite  Deutsche  Nordpolarfahrt,  Bd.  2,  Abth.  I,  p. 
40».     Ent.  News  Vol.  3,  No.  3,  pi.  2,  figs.  1,  2,  3. 

This  species  was  described  in  1874  and  so  far  as  we  know  has 
never  appeared  in  any  of  our  American  lists.  An  allied  species^ 
Dasychira  Bossii,  has  improperly  been  placed  in  the  genus  Laria, 
D,  Groetilandica  is  of  a  smoky  black  subdiaphanous  color  with 
strongly  marked  black  neuration  of  the  superiors.  The  female  is  a 
heavy-bodied  insect  and  in  our  one  specimen  devoid  of  marking. 
There  were  two  males  which  differ  considerably  but  undoubtedly 
belong  to  the  same  species.  Z>.  Rossii  has  a  black  border  to  the 
wings  entirely  wanting  in  Grcmlandica. 

NOCTUIDiE. 

Plniia  parilii  Hubner. 

There  were  two  specimens  of  this  rare  and  strongly  marked 
species. 

Anarta  Biohardioni  Curtis. 

Several  specimens  of  both  sexes ;  a  very  variable  species. 

Anarta  Zetterstedi  Staudinger. 

A  number  of  specimens  that  present  a  great  amount  of  variation ^ 
some  being  a  rich  velvety  black  with  the  white  lines  strongly 
brought  out  and  others  faintly  marked.  These  presented  as  great 
difficulties  as  the  specimens  of  Argynnis,  no  two  being  exactly  alike 
and  we  have  no  doubt  some  entomologists  would  make  a  number  of 
species  out  of  them,  but  there  are  no  missing  *links  in  the  gradations. 

Anarta  Bella  n.  sp. 

Expands  21  mm.  Upperside:  Superiors  gray  with  a  yellow 
luster,  immaculate;  fringes  gray.  Inferiors  same  as  superiors 
except  that  the  fringes  are  white.  Underside  similar  to  the  upper 
except  that  there  are  indications  of  a  white  band  crossing  the  center 
of  both  wings  from  the  costa  of  the  superiors  to  the  lower  margin  of 
superiors  and  there  is  a  faint  lunate  spot  in  the  middle  of  the  infe- 
rior and  one  above  the  center  of  the  superior.  Thorax,  abdomen, 
head,  etc.,  above  and  below,  of  a  dark  gray,  almost  black.  This 
comes  near  A,  Zetterstedi  and  may  be  an  extreme  form  of  it.- 
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GEOMETRIDiE. 

Glauoopteryx  polata  Hubn. 
Glanoopteryx  Sabinii  Cart. 
Glauoopteryx  immacnlata  n.  sp. 

Expands  22  mm.  Upperside:  Superiors  shining  silky  gray; 
immaculate.  Inferiors  immaculate  and  several  shades  lighter  in 
color  than  the  superiors.  Underside  of  all  wings  of  a  uniform 
gray  of  about  the  same  shade  as  the  upperside  of  inferiors.  Anten- 
nae pectinated.  The  remaining  portion  of  the  insect  is  black  or 
very  dark  gray.  Mr.  M'Lachlan  refers  to  this  as  a  form  of  G.  Sabinii, 
but  even  if  it  proves  to  be  such,  it  deserves  a  name  as  all  varieties 
do  when  one  cannot  say  at  once,  on  inspection,  what  the  species  is. 
The  most  noticeable  fact  about  the  Greenland  Lepidoptera  is  their 
great  variability,  which  is  probably  owing  to  the  short  season  in 
which  they  live,  and  perhaps  also  to  their  uncertain  appearance, 
due,  perhaps,  to  sudden  changes  of  temperature  while  they  are  in 
the  larval  or  chrysalis  condition. 
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COVTBIBUTIONS  TO  THE  LIFE-HISTOBIES  OF  PLAHT8,  KO  7. 

BY   THOMAS   MEEHAN. 

On  THE  Vitality  of  some  Annual  Plants. 

Prof.  Theo.  Holm,  of  the  Smithsonian  Institution,  is  the  author 
of  a  suggestive  paper  under  this  title.*  He  notes  a  number  of  spe- 
cies generally  recognized  as  annual  which  frequently  furnish  bien- 
nial or  perennial  individuals.  Such  observations  are  especially  use- 
ful, for  it  is  deviation  from  general  rule  that  furnishes  us  with  keys 
to  unlock  the  great  treasure-box  of  nature's  secrets.  If  we  can  t^how 
that  annuals  are  not  always  annuals,  but  sometimes  become  peren- 
nials, we  have  the  opportunity  to  watch  the  process,  and  learn  as  the 
work  goes  on. 

Horticulturists  must  have  long  known,  without  giving  the  matter 
serious  thought,  that  annuals  become  perennials  under  some  circum- 
stances. Petunias,  Gaillardias,  and  indeed  I  can  think  of  no  annual 
plant  of  any  kind  whatever,  that  the  horticulturist  cares  to  preserve, 
that  he  can  not  preserve  from  cuttings  when  he  so  desires.  Even  in 
the  case  of  those  annuals  which  throw  up  only  a  single  flower  scape, 
he  plucks  off  the  flower  head  before  the  flower  buds  expand,  cuts  up 
this  flower  stem  into  sections,  and  raises  plants  which  will  live 
continuously  for  many  years,  if  annually  treated  in  the  same  way. 
Annuals  or  biennials  will  live  for  many  years  if  the  flower  buds  are 
plucked  out  as  soon  as  they  appear.  The  author  of  this  paper  has 
seen  mignonette  six  years  old  that  had  been  treated  in  this  man- 
ner. Annual  parts  of  perennial  plants  also  live  over  when  propa- 
gated in  the  same  way.  Perennial  phlox,  hollyhock  and  similar 
])lants  are  raised  from  sections  of  the  flower  stems  which  have  had 
their  flower  heads  taken  out  a  few  weeks  before  they  were  cut  into 
the  segments  desired. 

It  is  worthy  of  remark  just  here,  that  few  plants  except  those 
which  we  distinctly  recognize  as  ligneous,  have  perennial  parts. 
The  potato  lives  only  through  the  tubers  it  makes  annually,  and 
even  the  strawberry  plant  will  be  found  to  l)e  dead  below  the  addi- 
tion of  the  past  year.  Gladiolus,  lilies,  many  terrestrial  orchids, 
and  numerous  other  plants,  only  live  over  through  the  additions  of 
the  preceding  year.     The  older  portions  die  after  new  portions  have 


1  American  Journal  of  Science,  Vol.  XLII,  Oct.,  1891. 
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been  formed.  In  brief,  the  power  to  produce  offshoots  or  stolons  is 
really  the  only  difference  between  the  annual  or  perennial  herbaceous 
plant. 

It  may  now  be  further  noted  that,  morphologically,  there  is  no 
diflferenoe  between  a  stolon  and  a  flower  scape, — a  rhizome  or  a 
permanent  flower  stem.  The  strawberry  is  one  of  the  best  illustra- 
tions of  this.  The  "Bush  Alpine"  never  makes  a  "  runner" — all 
that  would  be  stolons  becoming  erect  flower  scapes.  The  transitions 
between  flower  scapes  and  stolons  may  be  seen  at  any  time  by  the 
careful  observer.  But  the  flower  scape  is  an  annual,  while  the 
stolons  remain  over  until  another  season. 

We  may  now  consider  the  causes  inducing  the  annual  or  the 
more  enduring  conditions.  It  is  now  well  understood  that  though 
the  reproductive  condition  of  a  plant  is  a  natural  outgrowth  of  the 
vegetative,  there  is  a  certain  antagonism  between  them.  The 
husbandman  must  root — prune,  or  take  off  a  ring  of  bark,  or  practise 
some  such  severe  measure,  before  an  extra  vigorous  tree  can  he 
made  productive.  On  the  other  hand  even  sound  trees  have  been 
led  to  death's  door  by  overbearing.  Annuals  die  from  no  other 
cause  than  by  the  heavy  draft  on  vital  power  through  bearing  seed 
80  early  and  profusely,  with  nothing  but  a  single  root-stock  to 
provide  nutrition  for  the  whole. 

Professor  Holm,  though  he  is  not  clear  whether  it  is  climate,  soil, 
cultivation  or  other  cause,  which  leads  the  annual  occasionally  into 
the  perennial  class,  quotes  Lange  as  showing  that  Carex  cyperoides, 
under  normal  conditions  truly  annual,  is  "  able  to  vegetate  several 
years  when  it  happens  to  live  without  flowering."  Several  years  ago 
I  had  a  number  of  plants  of  the  caraway,  Carum  Carui,  transplanted 
after  they  had  commenced  to  push  up- flower  stalks.  As  the  flower 
stalks  withered,  they  were  plucked  out  to  the  base.  All  the 
plants  became  bushy  perennials !  Profiting  by  the  hint  I  have 
some  plants,  with  the  stems  annually  plucked  out,  that  are  now  four 
years  old. 

Going  back  to  the  strawberry,  why  does  the  scape  die  the  same 
season,  and  the  stolons  endure?  Is  it  not  that  the  stolons,  sending 
out  roots  at  the  end  which  form  leaves  instead  of  flowers,  are  under 
more  favorable  conditions  of  nutrition?  The  scape  is  drawing 
heavily  on  vitality  which  the  unfavorable  conditions  of  nutrition 
do  little  to  sustain. 
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I  have  little  doubt  but  that  any  annual  may  be  made  perennial 
by  persistently  destroying  the  flower  buds  as  they  appear.  When 
we  see  in  a  state  of  nature,  some  few  plants  survive  while  numbers 
perish  the  season  of  their  birth  we  may  reasonably  look  for 
some  circumstances  which  in  these  plants  led  them  to  bear  seeds  less 
profusely  than  others,  or  to  some  other  condition  which  aided 
the  vegetative  in  its  struggle  with  the  reproductive  forces. 

On  Self-pollination  in  Amsonia  Tabern^montana. 

To  my  mind  the  number  of  plants  which  have  their  flowers  con- 
structed for  self-fertilization  is  so  large,  that  it  would  seem  hardly 
worth  particularizing  them  but  for  the  industrious  work  of  noting 
the  opposite  characteristics  which  prevails  in  our  scientific  serials. 
It  seems  not  fair  to  true  science  that  only  one  side  of  nature's  story 
should  be  told.    This  is  why  I  record  some  self-fertilizing  cases. 

It  has  been  left  to  me  to  point  out  that  only  those  plants  which 
have  other  means  of  persistence  than  by  seeds,  have  flowers  which 
are  wholly  dependent  on  external  agents  for  pollination, — and  also 
to  show  that  while  flowers  which  have  arrangements  for  self-fertiliza- 
tion are  abundantly  fertile,  those  which  cannot  make  use  of  pollen 
without  assistance,  are  frequently  barren,  and  are  at  a  sad  disadvan- 
tage in  making  their  way  through  the  world.  So  clearly  has  this 
been  worked  out  to  my  mind,  that  when  a  plant  is  found  abundantly 
fertile,  it  is  fair  to  assume  that  it  must  be  arranged  for  self-pollina- 
tion. In  Asclepiaddcecdy  with  the  large  majority  of  the  flowers 
barren,  we  may  theoretically  assume  insect  agency, — with  many 
abundantly  fertile  Apocynacece,  we  may  assume  self-fertilization. 

I  have  already  shown  than  the  Madagascar  periwinkle,  Vinca 
rof^eay  with  every  flower  fertile  in  American  gardens,  is  a 
self-fertilizer.  Another  of  the  same  order,  Amsonia  Tabemce- 
montana,  (the  form  known  as  A,  aalicifolia  Pursh),  is  abundantly 
fertile.  I  watched  the  flowers  this  season,  satisfied  that  thev  would 
be  found  arranged  for  self-pollination.  The  plants  proved,  as  usual, 
abundantly  fertile.  On  one  panicle  there  were  twenty-nine  pairs 
of  follicles  that  matured ;  there  were  many  others  that  had  been  evi- 
dently fertilized,  but  failed  to  reach  maturity  through  lack  of 
nutrition. 

Showy  as  the  blue  flowers  are,  and  we  might  suppose  in  view  of 
prevailing  speculations,  made  so  in  order  to  be  attractive  to  insects, 
the  arrangements  are  such  that  no  insect,  not  even  the  ubiquitous 
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thrips  can  gain  entrance  to  the  nectary.  The  mouth  of  the  tube  is  so 
densely  matted  with  hair,  that  Faux  clausa  is  the  term  used  in  the 
description  of  the  species  by  Latin  authors.  If  a  pollen  clothed 
tongue  were  thrust  through  the  mass,  it  would  be  thoroughly 
cleaned,  and  in  like  manner  the  flower's  own  pollen  would  be  brushed 
back,  when  the  insect  withdrew  its  tongue.  But  a  greater  difficulty 
presents  itself.  The  capitate  stigma  with  its  surrounding  rim,  com- 
pletely fills  the  upper  portion  of  the  tube.  There  is  no  space  for 
an  insect's  tongue  to  get  past  the  stigma.  But  even  could  thid 
rubicon  be  passed,  a  dense  mass  of  hair  presses  close  against  the 
style,  and  the  most  powerful  insect  known  to  the  writer,  could 
hardly  force  a  passage.  The  entrance  of  insects  is  completely 
blocked.  To  provide  for  pollination,  the  anthers  curve  over  and 
rest  on  the  stigma,  and  the  pollen  on  ejection  from  the  anthers,  can 
do  no  more  than  cover  the  stigma  with  their  own  pollen. 

In  many  plants  which  have  flowers  that  are  generally  fertilized 
by  their  own  pollen,  the  arrangements  will  often  permit  of  pollina- 
tion from  some  other;  but  in  the  case  of  this  Amsonia,  nothing  but 
self-pollination  is  possible. 

To  those  who  may  not  have  flowers  for  comparison,  the  figure  of 
this  plant  in  "  Botanical  Register,"  Plate  151,  will  aid  in  making  some 
of  the  above  noted  points  clear. 

On   a   SPECIAL   FORM   OF   ClEISTOGAMY    IN   POLYGONUM   ACRE. 

In  a  paper  published  in  the  Proceedings  of  the  Academy  (1889, 
p.  59,)  I  pointed  out  that  in  almost  all — probably  in  all  cases,  the  fer- 
tile flowers  were  pollinized  in  the  bud  in  all  the  species  of  Po^^^o7ii/m 
that  I  had  had  the  opportunity  of  examining:  that  they  were  really 
cleistogamous.  There  are  two  classes  of  flowers  in  the  inflorescence. 
Many  expand  and  are  to  all  appearance  hermaphrodite,  with  all 
their  sexual  organs  perfect,  but  infertile ;  another  class  never  opens, 
but  are  invariably  fertile. 

In  May,  1890,  I  noticed  a  quantity  of  P.  acre  in  a  swamp  in 
Chester  County,  Pennsylvania,  with  a  short  and  close  habit.  The 
leaves  were  shorter  and  broader,  and  the  ochrea  shallower  than 
usual.  Small  white  flowers  were  protruding  above  the  sheaths, 
and  I  suspected  I  had  found  a  new  species  in  the  section  with 
axillary  flowers.  But  on  examining  P.  acre  in  other  localities, 
I  found,  in  every  case,  flowers  hidden  under  the  ochrea  from  even 
the  lowest  axil  on  the  branch.     It  was  the  shallowness  of  the  ochrea 
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in  the  form  I  fouud,  exposing  the  flowers,  that  led  to  the  discovery. 
Since  then  I  have  examined  herbarium  specimens  from  a  very 
wide  range  of  territory,  and  find  these  hidden  flowers  always  with 
this  species,  and  in  many  cases  giving  such  a  gland-like  character 
to  the  base  of  the  ochrea  that  it  is  inconceivable  how  the  production 
of  these  flowers  should  have  been  overlooked  so  long.  I  gathered 
some  specimens  in  the  streets  of  Washington,  and  showed  them  to 
the  members  of  the  American  Association  in  attendance  there ;  and 
Mr.  T.  H.  Kearney,  Jr.,  of  the  University  of  Tennessee,  has  since 
confirmed  the  discovery  by  a  note  in  the  November  issue  of  the 
Botanical  Gazette.  He  found  them  in  Knoxville,  Tenn.,  as  late  as 
Sept.  24th.  His  excellent  drawing,  accompanying  his  note,  shows  the 
cleistogene  flowers  are  much  closer  down  among  the  roots  than  I  found 
them.  Mr.  Kearney  could  find  them  in  no  other  species,  nor  have  I 
been  able  to  do  so.  A  close  examination  of  many  in  the  large  herbar- 
ium of  the  Academy,  gave  no  indications  of  this  tendency  in  any 
other  species.  As  already  noted  there  seems  no  fertile  flowers  in  any 
Polygonum,  except  from  cleistogene  flowers  at  the  apex  of  the 
branches.  This  species  has  them  specially  in  the  axils  as  well  as  in 
the  terminal  spikes. 

In  examining  a  large  number  of  specimens  in  herbaria  in  connec- 
tion with  this  question,  it  is  interesting  to  note  how  often  P.  acre  is 
confounded  with  P.  Hydropiper,  For  all  the  differences  noted  in 
our  botanies,  I  think  they  are  more  closely  related  than  supposed. 
I  once  thought  I  could  easily  decide  the  differences  by  the  seeds, 
but  I  have  not  unfrequently  found  fiattish  seeds  in  P.  acre,  that 
could  not  be  distinguished  from  the  usual  fiattish  seeds  of  P. 
Hydropiper.  In  forms,  however,  that  we  would  certainly  refer  to 
the  latter  species,  no  tendency  to  the  axillary  cleistogamous  flowers 
can  be  detected. 

Ox   THE    DIRECTIOX    OF   GROWTH    IN    CrYPTOGAMIC   PlANTS. 

No  one  has  yet  been  able  to  present  an  explanation  of  the  direc- 
tion of  growth  in  flowering  plants,  that  will  stand  the  test  of 
criticism.  Growth  has  a  general  upward  tendency,  though  in  the 
same  tree  we  have  varying  directions.  Many  Coniferce  have  one 
perfectly  vertical  central  stem  or  leader,  while  the  side  branches 
may  be  wholly  horizontal,  or  at  various  angles  uniform  in  each 
species.  Occasionally  individuals  will  vary  from  the  normal  line  of 
direction,  and  present  angles  wholly  different  from   that  prevailing 
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in  the  accepted  characteristic  of  the  species.  Then  we  have  the  so- 
called  fastigiate  varieties,  as  in  the  Lombardy  Poplar, — or  in  trees 
with  pendulous  branches,  as  in  many  trees  of  gardens  known  as 
weeping  forms. 

To  say  that  branches  are  geotropic  or  heliotropic  does  not  teach 
us  anything,  they  only  repeat  the  actual  fact ;  nor  do  any  of  the 
terms  commonly  used  in  mathematical  or  physical  explanations  of 
the  supposed  cause. 

Some  observations  I  have  made  in  connection  with  mushrooms 
are  worthy  of  recording.  They  do  nothing  to  elucidate  the  mystery, 
but  they  gain  for  us  the  certainty  that  many  partially  accepted 
conclusions  are  wrong,  and  it  is  always  an  advantage  to  be  able  to 
limit  the  circle  in  which  we  have  to  search. 

I  found  a  quantity  of  edible  mushrooms  growing  on  the  sides  of  a 
newly  made  terrace  the  face  of  which  had  an  angle  of  about  34"^. 
The  stipes  of  the  mushrooms  pushed  out  at  an  exact  right  angle 
with  the  plane  of  the  slope ;  but  about  midway  the  stipe  bent 
upwards,  so  that  the  pileus  or  crown  of  the  mushroom,  instead  of 
being  parallel  to  the  slope  of  the  bank  had,  in  a  great  measure,  be- 
come horizontal.  As  the  growth  of  the  mushroom  is  mainly  or 
only  at  night,  light  could  have  had  no  influence  in  determining  this 
direction  of  stipe  or  pileus, — nor,  it  will  surely  be  conceded,  could  any- 
thing connected  with  gravitation  or  the  attraction  of  the  earth. 

Recently,  in  a  coal  mine  in  Schuylkill  County,  Pennsylvania,  at 
some  500  feet  beneath  the  surface,  I  noted  that  the  same  species  of 
Polyporus,  Agarieus,  and  other  fungi,  that  grow  from  the  trunks  of 
dead  trees,  were  here  also  on  the  wooden  supports  of  the  gangways. 
The  Agarieus  pushed  the  pileus  downward  or  upward  just  as  the 
point  of  growth  was  above  or  beneath  a  log.  Just  when  the  pileus 
was  about  to  expand  and  separate  from  the  stipe,  which  was  not 
until  the  stipe  had  reached  its  full  length,  the  latter  would  curve  so 
that  the  pileus  would  be  brought  into  a  perfectly  horizontal  position, 
as  if  the  agaric  were  growing  on  a  piece  of  level  ground.  No 
special  law  governed  the  direction  of  the  stipe.  They  might  grow 
horizontally  for  several  inches  from  an  upright  log,  vertically  from 
the  upper  side,  or  downward  from  the  lower  side  of  a  horizontal 
log.  When  the  time  came  for  the  expansion  of  the  cap,  the  already 
grown  stipe  would  depart  from  the  straight  line,  and  curve  so  that 
the  cap  would  occupy  the  horizontal  position  as  we  see  them  above 
ground.     If  the  cap  were  to  fully  expand,  or  to  be  in  any  rapid 
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State  of  expansion  when  the  curvature  of  the  stipe  began,  we  might' 
conjecture  that  it  was  some  action  of  the  pileus  or  cap  that  caused 
the  stipe's  curvature,  but  it  was  evident  that  the  departure  from  the 
straight  line,  was  nearly  or  quite  simultaneous  with  the  rupture  of 
the  hymen,  and  that  nothing  connected  with  any  external  circum- 
stances influencing  the  expansion  of  the  pileus  had  anything  to  do 
with  the  matter. 

When  we  consider  the  facts  as  relating  to  these  cryptogams,  and 
the  facts  in  connection  with  the  various  angles  in  the  branching  of 
the  same  species  among  flowering  trees  it  seems  to  be  a  fair  inference 
that  the  law  which  determines  the  direction  of  growth  has  very  little, 
if  any,  relation  to  conditions  of  environment.  If  the  mystery  is 
ever  solved,  it  will  probably  be  found  among  the  properties  of  the 
single  cell,  from  which  the  whole  characteristic  of  the  plant  is 
finally  developed. 

Tricarpellary  Umbellifers. 

Dr.  Lindley  observes  (**  Vegetable  Kingdom  ",  p.  774)  "  in  some 
accidental  cases  three  carpels  have  been  found  "  in  Umbellifers.  In 
these  days  when  the  genesis  of  families  is  an  active  study,  departures 
from  usual  characters  are  of  more  value  than  when  Lindley  wrote. 
It  is  these  variations  that  frequently  give  the  clue  to  family  relation- 
ships. It  is  worth  recording  that  in  Eryngium  planum  Linn.,  a 
species  from  the  north  of  Europe  and  Asia,  trigynous  flowers  occur 
with  some  frequency.  I  rarely  examine  a  head  mthout  finding  one 
such  flower,  and  I  have  found  six  in  one  head.  There  is  usually 
one  near  the  largest  and  longest  involucral  bract,  and  they  are 
generally  found  in  the  lower  part  of  the  head,  in  the  vicinity  of  the 
bracts. 

A  plurality  in  the  number  of  carpels  is  one  of  the  characten 
relied  on  to  distinguish  Araliaeece  from  Umbellifers.  The  trigynous 
flowers  of  this,  and  probably  other  Eryngiums  show  a  line  of  relation- 
ship between  the  two  families. 

The  facts  may  also  suggest  a  not  distant  relationship  with 
ValerianacecR, 

A   MODE  OF   VARIATION    IN   StELLARIA    MEDIA. 

Among  a  number  of  well  developed  plants  of  the  common 
chickweed  growing  on  a  compost  heap,  it  was  interesting  to  note  that 
no  two  seemed  to  be  exactly  alike.     They  differed  from  one  another 
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in  almost  every  respect,  some  in  form  of  leaf  or  flower,  others  in 
manner  of  growth  or  general  hahit.  One  very  vigorous  grower, 
with  a  loose  rambling  habit,  was  compared  with  one  of  compact 
formal  growth.  The  leaves  and  general  characteristics  of  each 
were  precisely  the  same;  but  in  one  the  internodes  were  eight 
inches,  while  in  the  compact  form  they  were  but  four.  The  whole 
difference  in  appearance  was  dependent  on  this  single  circumstance. 

On  the  Sexes  of  the^  Holly. 

In  Martyn's  edition  of  Miller's"  Gardener's  Dictionary,"  published 
in  1807,  much  stress  is  laid  on  the  fact  that  the  English  holly.  Ilex 
Aquifolium,  is  dioecious.  Philip  Miller  say  it  was  discovered  first  by 
his  father.  It  was  considered  a  very  important  discovery  as  removing 
Ilex  from  the  class  Tetrandriaj  where  Linnteus  placed  it,  and  giving 
it  place  in  Polygamia  dicecia.  In  those  days  botanical  facts  of  this 
character  had  bearing  on  few  other  questions  than  that  of  classifica- 
tion. It  is  not  surprising,  therefore,  that  authors  since  Martyn's 
time  have  hardly  thought  the  matter  worthy  of  any  consideration. 
The  most  critical  of  all  English  botanists.  Dr.  Arnold  Bromfield, 
in  his  "  Flora  Vectensis,"  giving  nearly  two  pages  of  close  print  to  a 
minute  description  of  every  character,  passes  over  the  question  of 
sex  by  observing ;  **  the  earlier  flowers  are  said  to  be  generally 
imperfect,  and  such  as  are  4-cleft  to  generally  want  the  germen 
which  accounts  for  the  small  quantity  of  berries  produced  by  some 
trees  which  flower  abundantly." 

In  these  days  when  the  laws  which  influence  the  production  of 
sexes  in  flowers,  and  the  various  questions  arising  from  dimorphism 
and  the  relation  of  insects  to  fertilization  have  become  matters  of 
paramount  importance,  the  actual  condition  of  the  sexual  character 
in  the  holly  is  a  matter  of  considerable  interest,  deserving  much 
more  critical  attention  than  has  been  given  it. 

The  description  given  by  English  authorities  fits  exactly  the 
characters' of  the  male  flowers  of  Ilex  opaca.  I  venture,  therefore, 
to  eztM-esB  an  opinion  that  the  lUx  Aquifolium  is  dioecious  like  its 
American  relative.  I  am  inclined  to  believe,  however,  that  the 
dioeeism  of  closely  related  species  is  much  more  pronounced  in  the 
American  than  in  European  forms.  This  would  have  an  important 
bearing  on  evolutionary  studies.  It  would  be  worth  while  for 
observers  in  the  old  world  to  note  whether  any  separate  plant  of 
Hex  Aquifolium  has  truly  hermaphrodite  flowers,  or  even  perfect 
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fruit,  on  plants  which  seem  to  have  only  male  flowers.  Supposing 
the  English  holly  to  have  the  same  characters  as  the  American, 
the  female  flower,  solitary  on  the  pedicel,  will  easily  be  distinguished 
from  the  hi-  or  tri-florous  staminate  ones. 

Twenty  Bex  opaea  trees  on  my  grounds  were  carefully  examined  on 
May  30th .  Eight  of  these  are  purely  pistillate  plants.  The  gynseduni 
is  large  and  perfectly  developed  in  every  respect,  and  although  there 
were  apparently  four  stamens,  they  were  membranous  and  function- 
less.  The  pisti Hate  flowers  were  easily  recognized  by  being  solitary  on 
stout  pedicels.  There  were  but  four  or  five  flowers  on  each  branch, 
and  one  might  almost  pass  a  tree  without  knowing  it  was  in  bloom, 
unless  the  flowers  were  sought  for.  The  male  flowers  on  the  other 
hand  were  bi-  or  tri-florous,  and  often  two  common  peduncles 
arose  from  the  same  axis.  The  stamens  were  large  and  the  anthers 
abundantly  polliniferous,  the  ground  beneath  the  trees  being 
thickly  strewn  with  the  fallen  blossoms.  The  gynsecium  remains  at 
the  base  of  the  flower  in  a  wholly  undeveloped  condition.  By  these 
characters  one  can  tell  at  once,  without  any  critical  examination,  the 
fertile  from  the  infertile  tree.  It  is  not  improbable  that  there  are' 
some  trees  that  may  produce  male  and  female  flowers  on  the  same 
tree — may  be  monoecious, — but  these  twenty  trees,  thoroughly 
dioecious,  would  indicate  this  to  be  its  prevailing  characteristic. 

A  slight  jarring  of  a  branch  indicates  that  the  female  tree  may 
have  their  flowers  pollinated  by  the  agency  of  the  wind.  Honey 
bees  were,  however,  busily  collecting  nectar  indifferently  from  the 
flowers  of  both  sexes,  and  may  aid  in  pollination. 

On  the  Stamens  of  Ranunculus  abortivus. 

Of  all  plants  we  should  hardly  expect  to  find  definite  stamens  iu 
RanunculiiH ;  but  in  R,  abortivus  I  find  them  uniformly  in  three 
series  of  ^we  each,  15  in  all.  The  first  five  mature  contempora- 
neously vvith  the  opening  of  the  flower,  and  the  large  full  anthers  of 
this  series  set,  as  they  should  be,  alternately  with  the  petals,  contrast 
so  greatly  with  the  undeveloped  ones,  that  our  first  impression  might 
be  that  we  were  examining  a  five-stamened  flower.  In  Ranunculus 
biUbosuSy  blooming  among  these  plants,  no  such  striking  difierence 
could  be  noted.  If  other  species  have  this  peculiarity  it  might  be 
useful  as  a  sectional  character. 

My  object  in  examining  the  flowers  closely  was  to  note  their  habit 
in  relation  to  pollination.     As  every  flower,  and  we  might  say  every 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  169 

« 

carpel,  is  fertile,  we  may  look  for  arrangements  to  insure  self- 
fertilization.  But  the  anthers  do  not  seem  to  mature  before  the 
expansion  of  the  petals,  and  do  not  appear  to  be  well  situated  to 
pollinate  the  stigmas.  The  flowers  have  no  odor  to  attract  insects, 
nor  do  I  find  after  many  attempts  to  discover  them,  that  any  insects 
visit  the  flowers.  The  flower  stems  droop  at  night-fall,  and  I  have, 
heretofore,  thought  that,  in  the  act  of  drooping,  pollen  falls  from  the 
anthers  to  the  stigmas ;  and  I  meet  with  no  suggestions  warranting 
a  modification  of  this  belief. 

On  the  character  of  the  Stamens  in  Ornithogalum 

umbellatum. 

It  need  scarcely  be  noted  that  the  floral  whorls  of  Liliaceous 
plants  are  in  sets  of  three,  though  it  is  often  difficult  in  the  six- 
leaved  perianth  to  distinguish  the  three-petaled  from  the  three- 
sepaled  series. 

In  Ornithogalum  umbellatum  each  three  are  well  defined  on  the 
outer  and  the  inner  whorl,  though  there  is  no  difference  between  the 
two  except  in  the  smaller  size.  The  filaments  are  petaloid.  and 
the  outer  whorl  of  three  follows  the  character  of  the  petals  in  being 
of  a  still  smaller  size.  But  when  we  come  to  the  fourth  series,  or 
interior  set  of  three  stamens,  they  are  found  to  be  larger  in  their 
filaments  than  the  three  before  them. 

It  is  so  unusual  to  find  an  inner  series  of  stamens  more  petaloid 
than  the  outer,  that  the  fact  is  certainly  worth  recording. 

Few  of  this  genus  are  odoriferous :  this  is  one  of  the  exceptions. 

Note  on  Barbarea  in  connection  with  Dichogamy. 

So  far  as  I  am  aware  no  botanist  but  myself  has  ventured 
to  explain  the  cause  of  dichogamy.  I  have  shown  that  stamens  are 
called  into  active  growth  under  a  much  lower  temperature  or  a 
leas  enduring  warm  temperature  than  pistils.  Hence  a  flower  which 
may  be  proterogynous  under  a  continuously  warm  period  late  in 
spring  would  be  proterandrous  under  the  fitful  advent  of  a  few  warm 
days  in  other  seasons. 

I  have  long  ago  called  attention  to  the  fact  that  the  Barbarea 
vulgaris  is  proterogynous  while  Barbarea  prcecox  is  proterandrous. 
At  that  time  I  had  no  clue  to  the  reason  for  this  great  difference 
between  two  species  so  closely  allied  that  botanists  have  usually  to 
wait  until  the  fruit  is  nearly  mature  before  they  can  positively  distin- 
guish them. 
12 
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Both  species  grow  in  abundaDce  on  my  ground  and  I  have  good 
opportunity  to  observe  them.  B,  vulgaris  is  confined  to  the  low 
ground  and  B.  prcecox  to  the  high  dry  ground  among  cultivated 
plants.  It  may  be  found  out  of  cultivated  ground  or  on  waste 
places  of  much  the  same  character  as  on  the  former,  but  I  have 
never  seen  it  in  the  thoroughly  native  condition  of  B,  vulgaris. 

B.  vulgaris  comes  into  bloom  regularly  about  the  first  week 
in  May  with  little  regard  to  whether  February  or  March  is 
fitfully  warm,  or  of  a  continuously  temperate  character.  B.  proscox, 
on  the  other  hand,  is  so  easily  excited  that  while  in  some  seasons  it 
will  be  in  flower  cotemporaneously  with  the  other  species,  in  others 
it  is  nearly  over  before  the  B,  vulgaris  commences  to  bloom. 
Habituated  to  localities  favoring  such  varying  conditions  of 
temperature,  it  would  certainly  acquire  the  proterandrous  character, 
while  the  other  species  under  more  retardative  conditions  would 
become  proterogynous.  A  habit  once  formed  will,  we  know,  con- 
tinue in  plants  as  well  as  in  animals,  by  inheritance,  long  after  the 
causes  that  induced  it  have  ceased  to  operate.  It  is,  therefore,  quite 
likely  that  though  B,  pnrcox  were  to  find  itself  growing  beside 
B,  vulgaris  in  the  low  and  continuously  cool  atmosphere  of  a 
wet  meadow,  it  would  still  show  for  a  time  much  of  the  proterandrous 
character  it  had  formed  through  its  earlier  associations  with  other 
conditions. 

Though  I  regard  environment  as  having  much  less  to  do  with  the 
formation  of  what  we  must  regard  as  permanent  specific  characters 
than  is  often  claimed  for  it,  it  is  generally  conceded  to  be  a  great 
factor  in  permanent  change.  The  facts  here  noted  certainly  indicate 
its  influence  in  producing  dichogamy  which  would  undoubtedly 
become  a  fixed  character  in  many  instances. 

An  extremely  interesting  point  in  the  close  study  of  the  two 
species  is  that  the  proterandrous  species  is  evidently  so  arranged  that 
cross-fertilization  is  well  nigh  impossible.  On  the  other  hand  the 
proterogynous  species  seems  incapable  of  using  its  own  pollen 
until  it  has  had  every  chance  to  receive  pollen  from  other  flowers. 
In  the  latter  case  the  pistil  pushes  its  way  through  the  unopened 
perianth,  exposing  the  pin-head  form  of  the  capitate  stigma.  The 
plants  on  my  ground  are  in  great  favor  with  honey  bees,  which 
seem  scarcely  to  care  to  visit  any  other  flowers  when  Barharea 
vulgaris  is  abundant,  and  the  exposed  stigmas  can  scarcely  avoid 
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being  freely  dusted   with   foreign    pollen    by    these    industrious 
creatures. 

On  the  other  hand  the  stigma  is  much  below  the  anthers  at  the 
time  the  flower  expands  in  B,  prcecox.  The  pollen  is  discharged 
before  the  flower  opens,  and  when  the  stigma  is  brought  up  through 
the  stamens  by  the  elongation  of  the  ovarium,  it  is  found  to  be 
dusted  by  its  own  pollen.  In  this  species  the  flower  is  surely  a  self- 
fertilizer. 

It  certainly  must  be  interesting  to  the  biologist  to  note  two 
species  so  closely  related,  possessing  such  diametrically  opposite  con- 
ditions as  regards  the  fertilization  of  their  flowers  ;  and  the  teleologist 
cannot  fail  to  be  equally  interested,  as  the  facts  have  an  intimate 
bearing  on  the  questions  he  has  to  discuss.  To  my  mind  the  chief 
value  of  the  facts  related  lies  in  the  additional  proof  they  afford 
that  dichogamy,  to  a  great  extent,  is  dependent  on  the  varying  con- 
ditions that  excite  advanced  growth  in  stamens  or  pistils  respectively. 

It  may  be  added  in  connection  with  the  subject  of  the  free  visit  of 
honey  bees  to  these  flowers,  that  the  flowers  have  no  odor  percep- 
tible to  our  senses. 
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April  5. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 
Fifty-three  persons  present. 


April  12. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty-five  persons  present. 


April  19. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Thirty-one  persons  present. 


April  26. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Sixty-five  persons  present. 

A  paper  entitled  "  On  the  Mechanical  Genesis  of  the  Scales  of 
Fishes,'*  by  John  A.  Ryder,  was  presented  for  publication. 

Prof.  F.  H.  Giddings  was  elected  a  member. 

On  the  Molars  of  the  Pteropine  Bats. — Dr.  Harrison  Allen 
called  attention  to  the  homologies  of  the  cusps  of  the  molars  in  the 
pteropine  bats.  In  Pteropua  medius  the  grinding  surface  of  the 
parallelogram-like  crown  of  the  first  upper  molar  is  traversed  its 
entire  length  by  a  groove  which  is  bounded  externally  by  a  thick 
ridge  and  internally  by  a  narrow  ridge.  The  outer  ridge  forms  an 
imperfectly  developed  cusp  at  its  anterior  part  which  is  probably  the 
paracone.  The  inner  ridge  is  imperfectly  divided  into  two  sub- 
equal  parts,  of  which  the  anterior  is  probably  the  protocone  and  the 
posterior  the  metacone,  the  heel  (hypocone)  being  absent.  These 
identifications  agree  with  the  cusps  as  seen  in  other  mammals. 
Owing  to  the  great  size  of  the  grinding  surface  it  becomes  difficult 
to  understand  why  the  backward  extension  of  the  tooth  differs  from 
other  types  in  the  form  of  the  primary  cusps  instead  of  the  evolu- 
tion occurring  as  is  the  rule  by  the  appearance  of  the  hypocone. 

The  commissure  which  constitutes  the  anterior  and  the  posterior 
borders  of  the  tooth  are  exceptionally  well  defined  and  the  one  last 
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named  appears  to  take  the  place  by  adaptation  of  the  region  of  the 
hypocone. 

A  recent  observation  on  Cephalotes  has  suggested  to  the  recorder 
that  it  is  probable  that  the  hypocone  is  really  present  and  that  the 
greater  part  of  the  grinding  surface  may  be  so  named.  In  this 
genus  the  parts  protocone,  paracone  and  raetacone  can  be  easily 
discerned.  The  protocone  according  to  this  identification  compels 
one  to  accept  the  cusp  named  as  protocone  as  in  truth  the  metacone, 
and  thus  the  usual  elements  of  a  tritubercular  tooth  are  all  accounted 
for,  and  the  remaining  extended  part  of  the  tooth  becomes  the 
hypocone. 

By  this  identification  the  pteropine  molar  ceases  to  be  aberrant. 
But  it  must  be  remembered  that  the  process  of  reduction  of  the 
face  which  takes  place  in  the  pteropines  is  likely  to  be  accompanied 
with  the  same  disposition  to  tooth  variation  as  is  seen  in  the  Steno- 
derms  among  the  Phyllostomidce.  In  this  family  the  molar  teeth 
are  highly  aberrant  and  the  commissures  at  the  anterior  and  pos- 
terior borders  greatly  developed.  The  question  naturally  arises  why 
may  not  the  molar  in  Cephalotes  be  acknowledged  to  be  also  aberrant 
and  the  cusp  named  above  the  protocone  be  in  reality  nothing  but 
a  supplemental  cusp  projected  from  the  anterior  commissure  and  the 
parts  as  defined  for  the  long  faced  Pteropics  be  true  for  all  genera  ? 
On  the  whole  Dr.  Allen  inclined  to  the  opinion  that  the  statement 
first  made  was  the  correct  one  since  it  permitted  the  cusps  to  be 
named  with  the  least  amount  of  violence  to  accepted  views. 

The  first  molar  in  both  Cephalotes  and  the  related  Harpyia 
closely  resembles  the  last  premolar,  so  closely  indeed  as  to  suggest 
that  it  may  ^rove  to  be  one  of  the  premolar  series.  But  our  knowl- 
edge of  the  milk  dentition  does  not  permit  this  identification  to  be 
made  with  certainty.  The  transition  in  all  the  details  is  certainly 
much  more  gradual  than  is  usually  the  case  between  a  molar  and  a 
premolar.  In  Harpyia  at  least  the  first  molar  as  defined  in  accepted 
descriptions  lies  under  and  slightly  in  advance  of  the  infra  orbital 
foramen,  a  remarkable  position  lor  it  when  the  greatly  reduced 
facial  axis  is  borne  in  mind. 

A  striking  peculiarity  is  seen  in  the  last  upper  premolar  and  both 
upper  molars  of  Cephalotes  in  the  presence  of  a  longitudinal  ridge 
on  the  grinding  surface  of  the  tooth  back  of  the  paracone.  The 
ridge  lies  in  the  middle  of  the  tooth.  It  is  rudimental  in  the  pre- 
molar and  the  last  molar  but  is  trenchant  in  the  first  molar. 

In  the  lower  jaw  of  Cephalotes  the  teeth  present  similar 
peculiarities  to  those  of  the  upper  with  the  exception  that  the  longitu- 
dinal ridge  is  absent  from  the  last  premolar,  is  rudimental  in  the 
first  and  last  molar  but  well  developed  in  the  second.  The  single 
specimen  of  Cephalotes  examined  was  a  young  adult  and  the  pre- 
maxillaries  were  united. 

The  following  were  ordered  to  be  printed  : — 
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MINERAL  LOCALITIES  OF  PHILADELPHIA  AND  VICINITT. 
BY   THEODORE   D.   RAND,   WILLIAM   W.   JEFFERIS  AND 

J.   T.   M.   CARDEZA,   M.   D. 

The  vicinity  of  Philadelphia  has  long  been  famed  for  the  number 
of  its  mineral  localities  and  the  remarkable  abundance  and  variety 
of  species  and  specimens.  The  fact  that  these  have  been  found  chiefly 
in  mining  and  quarrying  operations  of  limited  extent,  many  of  them 
of  short  duration,  added  to  the  fact  that  the  region  has  rapidly  filled 
up  with  a  dense  population,  so  that  noted  localities  have  been  covered 
with  buildings,  while  others  have  apparently  been  exhausted,  led 
one  of  the  writers  to  suggest  that  those  most  familiar  with  the 
occurrence  of  these  minerals  during  the  last  half  century  should 
publish  jointly,  and  in  connected  form,  an  account  of  the  localities 
more  nearly  complete  than  any  now  existing. 

In  doing  this  each  has  taken  the  region  with  which  he  is  most 
familiar,  assisted,  however,  by  the  others.  Ko  mineral  has  been 
mentioned  without  qualification  unless  known  to  one  of  the  writers 
to  have  been  found  at  the  locality.  It  is  believed  that  few  omissions 
will  be  found,  but  the  authors  will  be  thankful  for  further  in- 
formation from  any  one  knowing  additional  facts,  and  such  facts  will 
be  incorporated  in  a  subsequent  paper  with  due  credit. 

The  authors  desire  to  express  their  acknowledgment  to  Messrs. 
Samuel  Tyson,  John  Smedley,  Joseph  Willcox,  Edward  D.  Drown 
and  Lewis  Woolman  for  valuable  information  incorporated  in  these 
notes. 

The  Minerals  of  Philadelphia  and  the  Territory  Adjoin- 
ing ON  TtiE  Northwest. — By  Theo.  D.  Rand. 

A  large  part  of  Philadelphia  is  covered  with  the  Delaware  River 
gravels  and  clays,  but  most  of  the  streams  have  cut  through  this 
covering  and  have  exposed  the  underlying  rocks.  Owing  to  the 
demarul  for  building  materials  many  quarries  have  been  opened, 
but  few  of  any  great  extent.  The  sites  of  many  of  these  are  now 
covered  by  buildings.  The  rocks  underlying  the  gravels  and  clays 
are  gneisses  and  mica  schists,  usually  with  a  strike  of  about  N.  60^ 
E.  and  a  generally  northwardly  dip ;  they  are  often  decomposed  to 
a  considerable  depth.  Their  best  exposure  is  along  the  Schuylkill 
River.  Ascending  the  Schuylkill,  the  first  exposure  occurs  at  Gray's 
Ferry:    a  decomposed,  highly  feldspathic  gneiss,  of  which  the  feld- 
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spar  has  become  kaolin  and  the  mica,  in  some  cases,  a  vermiculite. 
Mill  Creek  flows  into  the  Schuylkill  River  about  three  hundred 
yards  above  Gray's  Ferry,  and  on  its  banks  some  quarrying  has 
been  done  in  the  mica  schist,  but  no  minerals  were  found  except 
apatite  and  albite  in  poor  specimens.  In  the  sand  of  the  Schuylkill 
above  Gray's  Ferry,  and  probably  elsewhere,  small  zircons  occur. 

On  mica  schist  rocks  near  Gray's  Ferry,  exposed  in  a  cut  of  the 
Philadelphia,  Wilmington  and  Baltimore  R.  R.,  an  efflorescence 
proved  to  be  glauberite  but  it  is  possible  that  this  may  have  been 
derived  from  the  gunpowder  used  in  blasting. 

The  mica  schists  continue  about  two  miles  up  stream  to  Fair- 
mount,  whose  bold  hill  is  composed  of  a  gneiss  which  apparently 
rises  as  an  anticlinal  through  the  schists  and  is  exposed  by  erosion 
On  the  western  side  of  the  river  this  rock  was  largely  quarried. 
The  first  quarry  opened  was  immediately  on  the  river  bank.     When 
the  inclined  plane  was  abandoned  the  Pennsylvania  Railroad  made 
a  curved  cut  through  these  rocks  extending  from  about  30th  Street 
to  34th  Street,  and  a  large  quarry,  or  a  series  of  quarries  afterwards 
merged  into  one,  was  opened  on  the  southwest  side  of  the  railroad. 
Subsequently  the  bluff  between  the  railroad    and   the  river  was 
largely  quarried  away,  leaving  an  almost  vertical  wall  of  some  fifty 
feet  in  height.     This  gneiss,  identical  with  that  found  on  Ridley  and 
Crum  Creeks  in  Delaware  County,  contained  segregated  masses  of 
coarse  orthoclase-albite-muscovite-granite.     In  this  granite  most  of 
the  minerals  were  found.     Those  identified  are  as  follows : 

Orthoclase  in  fine  crystals,  nearly  all  obtained  from  one  highly 
quartzose  granite  bed  near  the  river. 

Albite,  found  with  the  orthoclase,  but  usually  somewhat  decom- 
posed, and  sometimes  wholly  converted  into  kaolin,  the  orthoclase 
remaining  unchanged. 

Tourmaline,  black,  in  good  crystals,  sometimes  terminated  and 
sometimes  large,  but  usually  very  brittle,  so  that  good  specimens 
were  difficult  to  procure. 

Beryl,  rare  and  in  small  crystals,  sometimes  much  decomposed. 

Antunnite  occurred  in  crystals  and  also  as  crystalline  coatings 
loosely  implanted  on  the  rock.  It  was  at  times  quite  abundant  and 
in  very  fine  specimens.  It  was  not  usually  in  the  granite  but 
chiefly  occurred  in  seams  in  the  gneiss. 

Chalcolite,  perhaps  a  half  dozen  specimens  were  found  associated 
with  the  autunnite. 
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Uranochre,  one  specimen,  probably  this  species. 

Garnet  occurred,  but  the  specimens  were  neither  fine  nor 
abundant.  One  specimen  of  transparent  or  precious  garnet  was 
found. 

Chalcopyrite  and  malachite  in  poor  specimens. 

Bismuthinite,  one  specimen,  was  found  in  the  granite  on  the  river 
bank  which  afforded  the  fine  orthoclase  crystals.  It  is  a  small  group 
of  crystals  imbedded  in  tourmaline. 

Muscovite,  biotite  and  pyrite  and  two  specimens  of  hyalite  colored 
yellow  by  uranium  were  found. 

Northeast  of  Fairmount,  along  the  line  of  the  Reading  Railroad, 
and  to  the  north  of  the  latter  was  high  ground  chiefly  of  gneiss, 
probably  the  same  as  that  at  Fairmount  but  much  decomposed.  In 
the  granitic  beds  of  this  gneiss  good  crystals  of  muscovite  occurred. 
All  this  region  has  long  been  built  over. 

Northwest  of  the  Fairmount  gneiss  occur  mica  schists  and  horn- 
blende schists  which  have  been  quarried  along  the  Schuylkill  and 
in  West  Philadelphia.  The  minerals  found  in  this  region  are  not 
numerous.  On  the  left  bank  of  the  river  about  a  quarter  of  a  mile 
above  Fairmount,  a  promontory  of  gneiss  including  some  syenite 
formerly  projected  into  the  river,  terminated  by  a  rock  covered  dur- 
ing high  water,  known  as  Turtle  rock.  When  the  Park  drive  along 
the  river  was  constructed,  this  rock  was  covered  and  the  adjacent 
bluff' partly  quarried  away.  Here  a  few  quite  good  specimens  of 
chabazite  were  obtained,  also  hornblende  in  long  bladed  crystalliza- 
tions. 

Between  Turtle  rock  and  Girard  Avenue  bridge,  bucholzite  was 
formerly  found. 

In  the  mica  schists  of  the  tunnel  in  the  Park  north  of  Girard 
Avenue,  and  also  in  a  quarry  on  Girard  Avenue  about  38th  Street, 
menaccanite  occurred  in  rouo^h  crystals.  At  the  tunnel  Mr.  Howard 
Parker  found  a  specimen  in  which  three  tabular  crystals  were 
curved  into  concentric  semi-circles,  the  inner  one  with  a  diameter  of 
two  inches,  the  outer  of  three  and  a  quarter  inches.  The  crystals 
were  about  one-eighth  of  an  inch  in  thickness  with  a  quartz  parting 
from  0  to  }  of  an  inch  ;  a  .separate  fiat  crystal  occupied  the  radius  of 
the  semicircle  opposite  the  three.  The  expose;)  ends  of  these  crystals 
were  broken  but  they  were  evidently  upwards  of  two  inches  in 
lenarth  alonir  the  axis  of  the  semicircle. 
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At  the  quarry  near  38th  Street,  one  specimen  contained  six 
crystals  within  3x4  inches,  the  crystals  measuring  upwards  of  an 
inch  in  length  hut  heing  rough  except  upon  the  tabular  surface. 

On  the  Pennsylvania  Railroad,  about  36th  Street,  was  a  small 
quarry  in  mica  schist.  Here  was  found  a  rock  formed  of  garnet  in 
minute  crystals  of  much  brilliancy  and  of  a  yellowish-red  color 
under  the  microscope  but  of  a  dark  red  in  mass.  It  varied  from 
almost  pure  garnet  to  a  gneiss  containing  minute  garnets. 

In  granitic  veins  or  beds  in  these  schists  the  mica  is  generally 
muscovite,  intermixed  with  a  very  dark,  nearly  black  mica,  and  the 
two  occur  intercrystallized,  occasionally  in  remarkable  specimens 
some  of  which  are  figured  in  the  Report  of  the  2nd  Geological  Survey 
of  Pennsylvania,  Vol.  C\  In  much  of  the  muscovite,  hexagonal 
rhombs,  invisible  or  rarely  visible  to  the  naked  eye,  appear  under 
the  microscope.  On  the  northwesterly  border  of  these  schists 
bucholzite,  forming  a  schist,  is  abundant,  especially  near  Park 
Station,  Schuylkill  Valley  Railroad.  In  a  quarry  south  of  the 
Station,  and  west  of  the  railroad,  chalcopyrite,  malachite  and  chry- 
socolla  occurred  in  hornblende  gneiss  in terstratiiied  in  the  bucholzite 
bearing  mica  schists. 

Between  these  schists  and  the  overlying  gravel  is  frequently 
found  a  black  friable  conglomerate,  the  cement  of  which  is  wad 
containing  cobalt.     It  can  be  found  in  many  places. 

Included  in  the  mica  schists  are  strata  of  hornblende  gneiss, 
sometimes  nearly  pure  hornblende.  Immediately  above  the  old 
Columbia  Bridge  in  hornblende  gneiss  was  the  well-known  laumon- 
tite  locality.  Good  specimens  were  obtained  on  only  two  occasions, 
the  first  when  an  ice-house  was  built  there  about  1850  and  the  rock 
was  quarried  to  make  room  for  it  and  to  build  it,  and  many  years 
subsequently,  when  the  first  ice  house  having  burned  down,  a  larger 
one  was  erected  in  its  place.  Mehlzeolite  was  abundant  and  may 
still  be  obtained,  but  well  crystallized  laumontite  was  rare. 
Good  crystals,  however,  were  obtained  measuring  over  three-quar- 
ters of  an  inch  in  length,  together  with  indifferent  specimens  of  nat- 
rolite  and  heulandite  and  of  crystallized  quartz. 

As  an  eflflorescence  on  these  hornblende  rocks  alunogen  and  halo- 
trichite  occur  occasionally,  but  on  the  Pennsylvania  Railroad  at 
59th  street  there  was  an  old  quarry  in  a  peculiar  pyritiferous  gneiss 
and  felsite.  This  quarry  was  opened  for  railroad  ballast,  for  which 
purpose  the  rock  was  used  to  a  considerable  extent  before  its  rapid 
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decomposition  was  known.  At  this  point  halotrichite  was  at  times 
very  abundant  and  in  quite  large  masses,  due  to  the  fact  that  the 
rock  in  question  seems  to  lie  in  a  synclinal,  the  axis  of  which  rises 
rapidly  south  west  ward,  forming  on  the  northeast  side  a  series  of 
nooks  protected  by  overhanging  ledges,  so  that  the  halotrichite 
formed  was  protected  from  the  weather.  Associated  with  this  is  a 
subsulphate  of  iron,  or  iron  sinter,  probably  glockerite,  also 
alunogen. 

Pebbles  of  many  varieties  of  quartz,  jasper,  basanite,  etc.,  have 
been  found  in  the  gravel  which  overspreads  a  large  part  of  Phila- 
delphia. 

All  the  rocks  mentioned  above  have  a  general  northeast  and 
southwest  strike,  but  there  is  a  belt  of  very  hard  gneiss  extending 
from  Frankford  to  the  Wissahickon,  with  a  strike  nearly  west, 
probably  rising  on  the  crest  of  an  anticlinal  wave  or  possibly  an  in- 
trusive mass.  This  gneiss  being  hard  and  quite  uniform,  with  a 
straight  fracture,  makes  a  valuable  building  stone,  and  it  has  been 
quarried  at  several  points,  at  some  quite  largely.  It  varies  in  text- 
ure from  a  rather  coarse  granitic  or  syenitic  gneiss  to  an  almost 
cryptocrystalline  felsite  or  granulite.  Granite^segregations  are  not 
common,  but  they  are  sometimes  large  and  chiefly  of  orthoclase.  The 
largest  quarries  of  this  are  at  Frankford.  Here  the  minerals  were 
finest  and  most  abundant.  Chief  among  these  was  stilbite,  rarely 
in  crystalline  forms,  usually  in  stellate  radiations  on  the  surface  of 
what  the  quarrymen  call  **  heads  "  in  the  gneiss,  that  is  joint  planes 
at  right  angles,  or  nearly  so,  to  the  bedding.  This  was  very  abun- 
dant, many  tons  of  rock  covered  with  it  being  exposed  at  a  single 
blast,  and  some  of  it  was  beautiful,  but,  occurring  as  it  did  on  this 
hard  rock,  and  on  faces  at  right  angles  to  the  cleavage,  it  was  often 
difficult  to  procure  specimens  in  the  midst  of  great  abundance. 
Fortunately,  at  times,  there  were  subordinate  joints  close  to  the 
main  one;  these,  too,  would  be  filled  with  stilbite  and  along  such 
line  the  rock  would  split  easily.  Usually  the  coating  was  very  thin, 
almost  immeasurable,  but  occasionally  the  joint  would  widen,  and 
the  stilbite  would  occur,  half  an  inch  or  more  in  thickness.  With 
the  stilbite  is  associated,  rarely,  apophyllite  in  fine  crystals  some  of 
them  half  an  inch  across,  usually  opaque  glassy-white  but  some- 
times colorless  and  transparent. 

Molybdenite  occurs  imbedded  in  the  gneiss,  sometimes  in  large 
masses  (one  of  over  a  pound  weight  of  pure  molybdenite)  and  also 
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in  cr3r8tals  which  for  perfection  are  probably  unequalled.  One  of 
about  the  size  of  a  pea  is  almost  perfect  on  all  sides,  having  the 
prism  and  two  domes.  One  crystal,  nut  perfect  but  showing  five 
planea,  measured  2i  x  4  inches,  and  others,  showing  all  the  prismatic 
planes,  li  x  2  inches. 

The  minerals  described  occurred  in  the  largest  quarry,  situated 
northeast  of  Frankford  Creek  and  between  Adams  and  Church 
Streets,  chiefly  towards  the  northern  end  of  the  quarry.  In  the 
gneiss  at  the  extreme  south  end  of  this  quarry  was  a  bed  of  ortho- 
clase  in  which  was  found  the  randite,  usually  as  a  very  thin  coating 
on  orthoclase,  sometimes  in  groups  of  microscopic  acicular  crystals, 
occasionally  imbedded  in  calcite. 

Some  of  the  orthoclase  of  this  quarry  has  a  pink  tint,  due,  as 
shown  by  the  microscope,  to  minute  crystals,  probably  of  gothite. 
Tourmaline  occurred  in  poor  crystals  and  also  as  a  rock-like  mass 
coating  the  gneiss.  Muscovite  is  found,  but  in  poor  specimens ;  also 
lepidomelane  in  large  cleavable  masses.  Epidote  and  sphene,  the 
latter  in  minute  but  perfect  crystals,  were  found  rarely. 

In  a  small  quarry,  adjacent  to  the  above,  lying  across  Church 
Street,  was  a  small  bed  of  calcite  in  the  gneiss  containing  fine 
crystals  of  epidote,  some  an  inch  or  two  long,  terminated,  and  one, 
measuring  I  x  2i  inches,  showing  prism  faces  only,  but  those  brilliant 
and  perfect.  Crystallized  hornblende  was  sometimes  found  but  was 
rare.     Hyalite  containing  uranium  was  also  found. 

Beside  these  the  following  were  found  in  indifferent  specimens : 
Iceland  spar,  chal  copy  rite,  bornite,  malachite,  chrysocolla,  apatite, 
fluorite. 

On  Frankford  Creek,  above  this  quarry,  there  is  a  granite  con- 
taining reddish  orthoclase  and  greenish  oligoclase. 

In  a  small  quarry  on  Little  Tacony  Creek  west  of  Frankford 
Road  apophyllite  was  found  ;  the  first  plEce  at  which  it  wns  dis- 
covered in  this  vicinity. 

In  its  westward  strike  this  Frankford  gneiss  is  next  met  with  near 
Wayne  Junction,  Germantown.  The  railroad  here  crosses  the 
turnpike,  or  Germantown  Road,  and  formerly  there  was  a  large 
quarry  in  rock  very  like  that  of  Frankford,  except  that  near  the 
surface  it  was  much  decomposed.  This  was  the  locality  of  the 
philadelphite  which  occurred  as  the  mica  in  a  schi.<«t,  and  also  in 
small  veins  in  the  rock.  From  the  occurrence  deeper  in  the  quarry 
of  precisely  similiar  veins  of  hornblende  and  the  fact  that  the  hard 
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hornblende  gneiss  of  the  lower  part  of  the  quarry  seemed  to  decora- 
pose  into  the  philadelphite  schist  near  the  surface,  I  think  the 
philadelphite  is  due  to  the  alteration  of  hornblende. 

Except  sphene  and  bornite  I  know  of  no  other  mineral  found 
here.  About  a  quarter  of  a  mile  further  west  in  a  road-cutting  were 
large  quantities  of  a  feldspar,  probably  orthoclase  containing  im- 
perfect crystals  of  a  black  mica,  probably  lepidomelane,  frequently 
five  or  six  inches  in  length  and  not  over  an  inch  across.  Further 
west  and  close  to  the  Wissahickon  is  the  well  known  McKinney's 
quarry  to  which  the  attention  of  mineralogists  was  first  called  by 
the  abundance  of  apatite.  The  gneiss  here  is  very  regular  and  of 
excellent  quality.  In  a  bed  of  feldspar  met  with  about  1850 
rough  irregular  crystals  of  apatite,  some  a  foot  long,  were  found 
abundantly.  Besides  this  the  following  were  found  ;  natrolite,  heul- 
andite,  laumontite,  hornblende,  bornite,  chalcopyrite,  malachite, 
chrysocolla,  fahlunite,  sphene  and  a  micaceous  mineral  resembling 
philadelphite.  Some  of  the  laumontite  was  colored  green  by 
copper. 

Northwest  of  the  Philadelphia  mica  schists  and  gneisses,  from  the 
Schuylkill  to  near  Morton  Station,  southeast  of  Media,  extends  an 
outcrop  of  porphyritic  gneiss  which  appears  to  include  some  small 
schist  areas,  and  this  is  followed  by  schists  called  by  Mr.  Hall  the 
Manayunk  schists,  very  similar  to  those  on  the  southeast  of  the 
porphyry.  Both  the  porphyry  and  the  schists  are  very  barren  of 
minerals.  The  porphyry  is,  of  course,  full  of  feldspar  (orthoclase) 
crystals  usually  if  not  invariably  twinned,  but  it  is  impossible  to 
detach  them  from  the  gangue,  and  nothing  but  sections  can  be  had. 
In  the  porphyry,  granitic  segregations  occur,  composed  chiefly  of 
a  reddish  orthoclase  making  sometimes  a  graphic  granite.  Quartz 
is  much  less  in  quantity  than  the  orthoclase,  and  mica  (muscovite) 
even  less  than  the  quartz.  Rarely  in  this  granite  occurs  black 
tourmaline  in  poor  specimens.  Near  Wa«t  Laurel  Hill  Cemetery 
minute  sphenes  occur  in  the  gneiss  which  is  there  very  fine  grained^ 
Nortlnvest  of  the  bridge  of  the  Reading  Railroad  over  the  Schuyl- 
kill at  the  Falls  was  formerly  a  large  quarry  in  a  gneiss  resembling 
the  Fairmount  gneiss,  but  harder. 

On  the  west  bank  of  the  Schuylkill,  just  above  the  Park  bridge, 
is  a  quarry  which  at  one  time  was  largely  wrought.  The  rock  is 
not  distinctly  porphyritic,  and  is  very  variable  in  its  different  strata, 
passing  from   a  highly  felspathic  gneiss  to  a  mica  schist,  and  from 
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hornblende  gneiss  to  quartzite.  This  quarry  only,  among  the  large 
number  in  the  porphyritic  rock  and  adjacent  schists,  is  worthy  of  the 
name  of  a  mineral  locality  ;  no  fine  specimens  were  found,  but  the 
following  occurred:  quartz  in  modified  crystals,  epidote,  mag- 
netopyrite,  calcite  in  dog-tooth  crystals,  krokidolite,  garnet, 
laumontite.  and  coatings  of  halotrichite.  On  one  occasion  the  sap 
from  a  broken  root  of  an  oak  in  the  soil  over  the  quarry  had  trickled 
down  over  the  rocks  whence  the  halotrichite  eftloresced,  forming  a 
black  band  of  native  ink.  Rhodonite  is  reported  to  have  been 
found  in  this  quarry  but  I  have  not  seen  it. 

Northwest  of  the  Manayunk  schists  is  another  series,  termed  by 
Mr.  Hall  the  Chestnut  Hill  schists.  Both  series  contain  numerous 
garnets  but  the  Chestnut  Hill  schists  contain  them  in  largest  quan- 
tity. They  are  very  abundant,  sometimes  crystallized,  rarely  large, 
always  dull  and  usually  rough. 

In  both  these  schistp  occur  outcrops  of  magnesian  rocks.  The 
most  important  of  these,  minera logically,  except  possibly  the  out- 
crops near  Media,  is  that  which  is  known  as  the  steatite  belt  which 
extends  from  Chestnut  Hill,  Philadelphia,  to  Bryn  Mawr.  It  is 
well  exposed  on  the  Wissahickon  but  bn  the  Schuylkill,  at  the 
northwesterly  line  between  Philadelphia  and  Montgomery  County, 
it  has  been  largely  quarried  for  over  a  century  and  has  yielded 
quite  a  variety  of  minerals,  as  follows:  talc,  rarely  in  crystals, 
abundant  massive  and  sometimes  in  beautiful  green  translucent 
specimens;  dolomite,  massive  very  abundant,  sometimes  good 
cleavage  specimens  associated  with  talc  are  obtained ;  it  occurs 
also  crystallized  in  the  ordinary  form  of  pearl  spar,  of  which  some 
beautiful  specimens  have  been  obtained,  also  in  six-sided  prisms 
with  terminations,  and  rarely  in  a  form  very  near  a  cube ;  breun- 
nerite,  in  poor  specimens,  at  the  old  soapstone  quarry  on  the  east 
bank  of  the  river,  but  in  crystals  quite  perfect  and  more  than  an 
inch  across,  at  the  quarry  on  the  west  bank  ;  magnetite  in  octahedra 
in  chlorite;  tremolite,  actinolite,  chlorite,  hallite,  staurolite,  mil- 
lerite,  bornite,  chalcopyrite,  malachite,  chrysocolla,  magnetopyrite, 
garnet,  apatite,  genthite,  epsomite,  chalcanthite,  aragonite,  zoisite, 
pyrophyllite,  barite  and  one  specimen  of  rutile  in  dolomite.  Asso- 
ciated with  the  steatite  is  a  rock  occurring  in  vast  quantity,  the 
mass  being  steatite,  with  apparently  nodules  of  serpentine  scattered 
through.  At  times  these  show  the  crystalline  form  of  staurolite,  and 
they  are,  in  part  at  least,  pseudomorphs  of  serpentine  after  staurolite. 
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On  the  right  bank  of  the  river,  besides  the  breunnerite,  asbestus  was 
at  one  time  found  iu  considerable  quantity. 

About  a  half  mile  above  the  soapstone  quarry  and  a  quarter  of  a 
mile  westward  from  the  river  was  Rose's  quarry,  in  a  hard  black 
serpentine  of  the  Lafayette  belt.  Here  were  found  asbestus,  ensta- 
tite,  Schiller  spar  and  antigorite. 

On  the  Wissahickon,  the  line  of  demarkation  between  the  Mana- 
yunk  schists  and  the  Chestnut  Hill  schists  is  obscure.  Below  Gror- 
gas'  Lane  menaccanite  in  quartz  occurred.  Above  Gorgas'  Lane 
was  found  halotrichite.  Near  Cresheim  Creek  antholite  in  radiated 
masses  is  abundant,  also  staurolite  and  kyanite  in  the  mica  schists, 
in  poor  specimens,  and  garnets  in  great  quantity  but  poor.  Very 
recently  fine  kyanite  was  obtained.  Where  the  steatite  belt  crosses, 
near  Thorp's  Lane,  magnetite  in  octahedra,  talc  and  steatite  are 
found.     Hyalite  is  found  occasionally  coating  the  schists. 

On  the  Schuylkill,  the  tunnel  of  the  Reading  Railroad  through 
the  Manayunk  schists  at  Flat  Rock  afforded  fine  specimens  of  red 
stilbite,  also  heulandite,  beryl  and  calcite.  On  the  left  bank,  nearly 
opposite  the  tunnel,  were  found  brown  spar  and  ilvaite.  At  Hea- 
cock's  quarry  in  the  Chestnut  Hill  schists  at  Jenkintown,  North 
Pennsylvania  Railroad,  Mr.  Edward  D.  Drown  found  an  albite 
granite  containing  very  minute  green  crystals  which  a  microscopic 
examination  proves  to  be  torbernite.  This  is  an  interesting  dis- 
covery. 

Northwest  of  the  Chestnut  Hill  schists  is  a  hill,  often  of  great 
height,  and  almost  continuous  from  Trenton,  N.  J.,  to  beyond  the 
Brandy  wine.  This  is  of  Lauren  tian  gneiss.  It  is,  except  in  one 
place,  singularly  barren  of  crystallized  or  rare  minerals.  This  ex- 
ception is  the  well-known  Vanartsdalen's  quarry  near  Feasterville,  in 
Bucks  County,  where  a  small  bed  of  limestone  is  exposed  and  here 
we  find  many  of  the  minerals  found  in  the  Laurentian  limestones  of 
Canada.  This  is  the  only  observed  out-crop  of  limestone  in  the 
whole  length  of  the  Laurentian  in  this  part  of  the  State.  The  rock 
is  mostly  granular  and  crystalline  and  much  mixed  with  other 
minerals,  particularly  phlogopite,  pyroxene  and  graphite.  The  fol- 
lowing minerals  have  been  found : — 

Blue  quartz,  which,  while  abundant  in  massive  specimens  through- 
out the  whole  Laurentian  range,  was  in  specimens  of  unusually 
good  color  at  this  quarry;  orthoclase,  massive,  of  a  gray  color, 
translucent,  almost  transparent,  with  the  cleavage  surfaces  very 
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brilliant;  rarely  it  is  beautifully  opalescent,  resembling  labra- 
-dorite,  or  even  more  closely  resembling  the  microcline  of  Norway  ; 
muscovite,  rare,  of  a  bright  emerald-green  color;  phlogopite 
abundant,  but  not  in  good  specimens  ;  wollastonite,  massive,  at  one 
time  abundant,  but  usually  rare;  garnet,  massive,  not  common  ; 
pyroxene  in  its  varieties,  salite,  fassaite ;  cbccolite  abundant ;  sphene 
in  crystals  up  to  an  inch  in  diameter,  some  quite  good,  poor  speci- 
mens abundant;  scapolite  chiefly  in  its  variety  ekebergite,  but  also 
in  rough  crystals,  the  former  abundant ;  moroxite ;  zircon  very 
rare,  but  in  beautiful  crystals ;  molybdenite  has  been  reported  from 

^his  quarry  but  I  think  graphite  has  been  mistaken  for  it ;  gypsum 
in  poor  specimens  formed  by  the  action  of  decomposing  pyrite  on 
the  limestone. 

The  graphite,  phlogopite,  pyroxene,  etc.,  occurred  in  the  lime- 
stone often  in  bands  an  inch  or  so  wide  and  a  few  inches  long  and 
remarkably  contorted ;  so  much  so,  that  sections  roughly  broken 
would  occasionally  closely  simulate  letters  of  the  alphabet  and  the 
late  Mr.  Vanartsdalen  used  to  exhibit  with  much  pride  the  name 

'  '*  George  Washington  "  in  these  natural  stone  letters  remarkably 
perfect  except  in  such  details  as  the  cross  of  the  A. 

In  the  Laurentian  at  Trenton  and  also  at  Camp  Hill  near  Willow 
Grove  small  zircons  occur,  also,  in  many  places  loose  in  the  soil. 
I  know  of  no  minerals  in  this  belt  elsewhere  except  the  ordinary 

•constituents  of  the  gneiss:  quartz,  generally  bluish  or  milky,  ortho- 
clase,  a  triclinic  feldspar,  hornblende,  magnetite  and  garnet,  and 

-also,  at  one  locality  near  Radnor  Station  in  a  trap,  labradorite  and 
hypersthene. 
Northwestward  of  the  Laurentian  for  nearly  its  whole  extent  is  a 

limestone  valley  in  which,  or  bordering  it,  are  schists,  those  near  the 
Laurentian  very  closely  resembling  the  Manayunk  and  Chestnut 
Hill  schists,  and  in  many  places  near  the  limestone,  unctuous  clays 
carrying  much  limonite.     In  the  limestone  many  quarries  have  been 

-opened,  some  of  them  large  and  deep,  especially  along  a  line  near 
the  southeastern  margin,  where  a  bed  of  the  limestone  has  been  con- 
verted into  marble.  The  explorations  for  iron  ore  have  been  more 
numerous  than  extensive,  but  in  some  places  vast  quantities  have 

•been  taken  out  and  used  chiefly  at  adjacent  furnaces. 

At  the  limestone  and  marble  quarries  there  is  almost  nothing  of 
mineralogical  interest :  calcite  in  poor  crystals,  small  quartz  crystals, 

-damourite  in  sheets  and  coatings  comprise  all,  with  the  following 

•exceptions : — 
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The  most  noted  marble  quarry  is  at  Marble  Hall,  Montgomery 
County,  on  the  Ridge  Road  about  fourteen  miles  from  Philadelphia. 
This  yielded  fine  statuary  marble  and  was  wrought  as  an  open 
quarry  to  a  depth,  I  am  informed,  of  over  three  hundred  feet ;  near 
by  lignite  and  iron  pyrites  occur. 

It  has  been  suggested  that  this  marble  is  due  to  the  alteration  of 
the  limestone  by  the  Conshohocken  trap  dyke  which  is  near  its  north- 
westerly side.  Inasmuch  as  there  is  ordinary  limestone  between 
the  marble  and  the  dyke  and  the  marble  occurs  also  at  a  distance 
from  the  dyke  as  at  Potts  and  Henderson's  quarries,  this  view  seems 
untenable.  At  Conshohocken,  in  the  cut  of  the  Schuylkill  Valley 
Railroad,  the  trap  dyke  was  almost  if  not  quite  in  contact  with  the 
limestone,  which  showed  no  change  from  the  ordinary  limestone  of 
the  region. 

Northeast  of  this  was  a  smaller  quarry  in  an  inferior  marble,  and 
in  this  was  once  found  a  mass  of  barite  of  many  tons  weight  almost 
indistinguishable  from  the  marble  except  by  its  weight.  It  is  a 
tradition  that  it  was  supposed  to  be  marble  until  the  hoisting  tackle 
having  parted  three  times  successively  while  attempting  to  lift  a  not 
unusually  large  block,  an  investigation  showed  that  it  weighed  one 
and  one-third  times  the  same  bulk  of  marble.  Carbonate  of 
strontia  was  reported  from  this  vicinity,  but  I  think  it  a  mistake. 

Mr.  Jefferis  inform?  me  that  in  1837  fine  crystals  of  dog-tooth 
spar  were  found  in  quantity  at  Marble  Hall. 

East  of  the  Schuylkill  between  the  limestone  and  the  Laurentian, 
is  a  stratum  of  Cambrian  sandstone  forming  during  most  of  its  course 
a  prominent  ridge,  especially  near  Edge  Hill  Station,  on  the 
North  Pennsylvania  Railroad.  In  this  rock,  hematite  occurs 
abundantly  in  brilliant  cleavable  masses,  very  rarely  crystallized. 
It  is  slightly  titan iferous,  and  was  found  by  Mr.  Edward  D. 
Drown,  upon  land  belonging  to  him  near  Weldon,  to  contain  rutile 
in  interesting  specimens. 

On  the  right  bank  of  the  Schuylkill,  just  above  Conshohocken, 
Montgomery  County,  a  large  quarry  known  as  Bullock's  has  been 
wrought  for  many  years  in  a  limestone  much  mixed  with  mica  and 
graphite.  The  rock  is  tough  and  durable  and  is  favorably  situated 
for  quarrying.  It  cleaves  in  one  direction  with  facility  and  in  the 
others  it  is  divided  by  joints  many  feet  apart,  enabling  stones  of 
almost  any  size  to  be  readily  procured.  This  renders  it  the  pre- 
ferred stone  in  Philadelphia  for  heavy  foundations  and  it  has  been 
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used  thus  in  most  of  the  larger  buildings  for  many  years.  Minerals 
are  rare  in  this  rock.  In  seams,  poor  quartz  crystals  and  pyrite 
occur,  with  occasionally  small,  but  very  perfect  and  beautifully 
modified  crystals  of  calcite.  In  one  seam,  near  the  river,  about 
1866,  a  few  remarkable  crystals  of  calcite  were  found,  being  perfect 
and  doubly  terminated  hexagonal  prisms,  with  trihedral  summits. 
Aragonite  occasionally  lines  crevices,  some  specimens  being  of  much 
beautv. 

White  cleavable  calcite  occurs.  Phyllite  was  found  in  this  lime- 
stone in  1864  near  Plymouth.  In  the  Chester  valley  fluorite  occurs. 
At  Potts'  landing  galena  is  said  to  have  occurred  in  the  limestone. 

At  the  Umonite  mines  adjacent  to  this  limestone  belt  few  minerals 
occur  other  than  the  limonite  and  that  usually  in  specimens  not 
worthy  of  a  place  in  a  mineralogical  cabinet.  An  exception  to  this 
was  a  mine  opened  near  the  Edge  Hill  furnace  on  the  North  Penn- 
sylvania Railroad  in  which  at  one  time  a  deposit  of  geodes  of  limo- 
nite of  exceptional  quality  was  met  with.  At  this  time,  besides  the 
Himonite,  which  was  in  beautiful  8{)ecimens,  the  geodes  were  found 
Hined  with  fine  specimens  of  gothite,  turgite  and  velvet  manganese, 
psilomelane  and  bra  unite. 

In  1855  at  ColwelTs  iron  furnace  on  the  northeast  bank  of  the 
Schuylkill  at  Conshohocken,  a  few  very  fine  specimens  of  cacoxenite 
were  found.  This  came  undoubtedly  from  the  immediate  vicinity, 
lut  from  what  particular  spot  could  not  be  ascertained,  as  ore  was 
iiauled  to  the  furnace  from  many  openings. 

In  a  thin  stratum  on  both  sides  of  the  Laurentian  and  near  it, 
liornstone  or  chert  occurs,  at  times  in  large  quantity,  particularly 
Jdorthwest  of  Chestnut  Hill,  on  the  Roberts  Road  southwest  of  the 
Old  Lancaster  Road  near  Bryn  Mawr,  and  on  the  Mattson's  Ford 
^ad  west  of  Montgomery  Avenue,  on  the  line  between  Upper  and 
Xower  Merion,  Montgomery  County. 

In  the  township  of  Upper  Merion,  close  to  King  of  Prussia,  quartz 
crystals  were  exposed  in  a  cut  of  the  Trenton  Cut-off  Railroad,  west 
of  the  road  to  Radnor.  About  two  miles  further  east  on  the  same 
road,  and  again  about  a  mile  from  the  Schuylkill  a  quartzose  rock 
Clled  with  cavities  studded  with  quartz  crystals  was  met  with  in 
^reat  quantity.  In  a  similar,  if  not  the  same,  rock  near  Henderson 
Station,  Chester  Valley  Railroad,  occurred  the  fossils  for  which  that 
locality  is  noted. 
13 
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About  half  a  mile  east  of  Henderson  Station  pyrite  altered  into 
limouite  occurs  in  good  9|)ecimen8. 

Southwest  of  the  Schuvlkill,  on  each  side  of  the  Laurentian  hill 
above  mentioned,  is  a  line  of  serpentine  outcrops,  beginning  on  the 
northwest  side  about  three  miles  from  the  river  and  extending  thence 
nearly  in  a  straight  line  to  a  point  northwest  of  West  Chester. 
On  the  southeast  side  of  the  Laurentian  there  is  a  very  small  outcrop 
northeast  of  the  Schuylkill.  Southwest  of  the  river,  but  close  to  it, 
is  Rose's  quarry  before  mentioned  ;  thence  the  belt  stretches  south- 
westward  almost  continuously  through  Lower  Meriou,  Radnor, 
Marple  and  Newtown  Townships.  On  this  belt  few  quarries  or 
mines  have  been  opened,  Rose's  quarry,  as  before  mentioned,  yielded 
enstatite,  asbestus,  Schiller  spar  and  antigorite. 

At  Rosemont,  where  the  Pennsylvania  Railroad  passes  this  belt, 
was  a  quarry,  now  built  over,  which  afforded  a  fibrous  aragonite. 

Where  the  road  from  Philadelphia  to  West  Chester  crosses  the 
railroad,  about  a  mile  east  of  Newtown  Square,  remarkable  speci- 
mens of  stalactitic  quartz  were  once  found  in  digging  to  lay  the 
foundation  of  a  stone  wall.  The  cavities  were  from  one  to  four 
inches  wide  and  the  stalactites  depending,  both  in  the  ordinary 
form  and  also  in  curtain-like  sheets,  formed  specimens  of  great 
beauty.  Further  southwest,  in  the  same  belt,  was  Moro  Phillips' 
chrome  mine  referred  to  in  Dr.  Cardeza's  notes. 

Close  by,  but  probably  in  a  serpentine  not  connected  with  the 
Laurentian,  antholite  occurs  in  quantity  and  in  good  specimens. 

In  the  belt  northwest  of  the  Laurentian,  about  one-half  a  mile 
northwest  of  Radnor  Station,  a  quarry  was  opened  on  land  then 
belonging  to  John  Stacker.  In  this  quarry,  and  in  the  vicinity,  the 
following  minerals  were  found : — asbestus,  mountain  cork,  marmolite, 
chroraite,  chalcedony,  cacholong,  drusy  quartz,  deweylite,  genthite, 
enstatite,  dermatin  (?),  serpentine  pseudomorph  after  asbestus, 
quartz  pseudomorph  after  asbestus,  pimelite,  chrysotile,  vermiculite. 

In  the  mica  schist  of  Cream  Valley,  about  a  mile  northwest  of 
Radnor  Station,  crystals  of  garnet  sometimes  an  inch  in  diameter 
and  usually  distorted,  associated  with  staurolite  are  abundant.  In 
the  limestone  of  the  same  valley,  about  a  mile  north  of  Radnor 
Station,  small  brilliant  cubes  of  pyrite  were  at  one  time  abundant, 
many  of  them  curiously  elongated  and  flattened. 

In  the  Potsdam  sandstone  of  Cream  Valley  minute  tourmalines 
are  abundant,  occurring  occasionally  in  crystals  an  inch  or  more  in 
length. 


Ik. 
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Localities  of  Chester  County.    By  William  W.  Jefferis. 

Four  and  a  half  miles  northeast  from  West  Chester  in  the  town- 
ship of  Willistown,  Chester  County,  there  is  a  vein  or  hed  of  mag- 
netite in  serpentine,  some  of  the  specimens  showing  strong  polarity. 
This  was  opened  about  seventy  years  ago  for  chrome  ore  and  some 
five  hundred  pounds  were  taken  out,  but  not  being  chromite  the 
mining  was  abandoned. 

The  serpentine  continues  in  a  southwest  course  and  is  exposed  in 
West  Goshen  Township,  north  of  West  Chester,  for  a  mile  or  more. 
Three  quarries  have  been  opened  for  building  stone.  In  one  of 
them,  on  the  farm  of  the  late  General  George  A.  McCall,  is  found 
chrysotile  in  small  veins. 

Ajfew  hundred  yards  west  of  this  is  the  quarry  of  William  P. 
Marshall,  that  has  furnished  many  cabinet  specimens  of  aragonite 
in  small  radiated  crystals.  In  seams  of  the  serpentine,  dolomite  and 
marmolite  are  also  found. 

On  the  adjacent  ridge,  drusy  quartz  was  formerly  very  abundant, 
also  chalcedony  and  jasper. 

At  the  end  of  the  serpentine  ridge,  west  of  Marshall's  quarry  is  a 
vein'  of  compact  talc  that  was  worked  by  an  old  mineralogist  in 
1834,  with  an  idea  of  making  pencils  and  supplying  lyceums  with 
specimens.  North  of  this,  on  the  edge  of  the  serpentine,  staurolite 
and  garnets  occur. 

Haifa  mile  further  west  is  Taylor's  quarry  and  from  it  have  been 
taken  the  following  minerals : — radiated  aragonite  (called  by  the 
old  mineralogists  of  1820,  radiated  carbonate  of  magnesia),  dewey- 
lite,  kerolite,  asbestus,  and  chromite  in  octahedral  crystal?.  In  the 
road  north  of  Mr.  Taylor's  house,  staurolites  and  garnets  were  for- 
merly abundant. 

On^the  farm  of  Caleb  S.  Cope,  in  East  Bradford  Township,  one 
mile  west  from  Taylor's,  is  found  talc,  some  of  the  specimens  con- 
taining yellow  actinolite.  Epidote  in  quartz  also  occurs.  A  short 
distance  west  from  the  talc  locality  is  an  old  quarry  of  magnesian 
limestone  which  is  very  fetid  when  struck. 

In  the  edge  of  the  quarry  was  found  necronite  and  also  cyanite 
of  a  fine  blue  color,  which  at  one  time  was  quite  plentiful  in  an  old 
dam  breast  adjoining. 

Gray  cyanite  in  crystals  occurs  in  a  bed  of  niica  schist  at  both 
ends  of  the  bridge  over[the  Brandy  wine  at  Cope's  in  East  Bradford 
Township.     Blue  and  green  cyanite  are  also  found  in   the   rocks 
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near  and  scattered  over  the  fields  for  the  distance  of  two  miles  west 
of  the  bridge. 

On  the  hill  seventy-five  yards  west  of  the  old  Black  Horse  Tav- 
ern in  East  Bradford  Township  (in  the  road)  there  is  a  compact 
talc  of  a  very  fine  quality  which  was  exposed  some  four  feet  in 
length  by  two  and  a  half  inches  in  thickness.  This  appears  to 
occupy  fissures  in  the  hornblende  rocks  along  which  there  has 
been  a  motion  of  the  adjacent  parts  evidenced  by  the  slickensided 
surfaces  of  this  talc. 

In  Newlin  Township,  five  miles  southwest  from  the  Black  Horse 
locality,  there  is  a  large  outcrop  of  serpentine  in  which  numerous 
lumps  of  corundum  have  been  found,  one  of  them,  lying  on  the 
surface,  weighed  5,200  pounds.  On  the  north  side  of  the  ridge  a- 
number  of  excavations  have  been  made  from  which  several  tons 
have  been  taken  in  small  pieces.  In  one  of  them  was  found  a  vein 
or  stratum  fourteen  feet  long  by  seven  feet  in  breadth  and  fifty-four 
feet  in  depth,  a  solid  mass  of  corundum  and  emerylite ;  on  one  side 
of  it  was  a  coating  of  diaspore,  three  by  two  feet  and  two  inches 
thick,  well  crystallized  on  the  surface,  some  of  the  crystals  being 
two  inches  long.  The  other  minerals  found  there  were  lesleyite, 
pattersonite,  gibbsite,  indianite,  antigorite  and  spinel.  The  locality 
of  corundum  was  first  discovered  by  the  digging  of  a  well  on  the 
hill  south  of  this,  the  crystals  being  found  in  a  decomposed  albite. 
The  well  was  re-opened  in  1844  for  corundum  but  was  found  unpro- 
ductive and  was  discontinued  after  going  down  fifty  feet.  Since 
then  a  shaft  has  been  sunk  near  by  to  the  depth  of  one  hundred 
and  fifty  feet,  with  considerable  drifting  on  a  vein,  and  a  number 
of  tons  of  mineral  taken  out,  said  to  be  from  a  true  vein  or  stratum. 
This  is  now  worked  by  a  Philadelphia  company,  with  success. 

On  the  same  ridge  of  serpentine,  500  yards  east,  a  quarry  of  feld- ' 
spar  was  opened  and  several  carloads  of  it  sent  to  the  potteries  at 
Trenton.  It  was  highly  cleavable  and  furnished  many  fine  cabinet 
specimens,  also  large  crystals  of  tourmaline,  garnets  and  muscovite. 
One  half  mile  east  of  the  corundum  locality,  at  the  end  of  the 
ridge  of  serpentine,  crystals  of  beryl  of  green  and  yellow  colors 
were  found  abundantly  in  the  soil ;  one  terminated  crystal  weighed 
fifty-one  pounds.  This  appeared  to  come  from  a  vein  of  quartz  and 
mica  in  the  serpentine. 

A  short  distance  southwest  from  the  corundum  works  a  shaft  has 
been  sunk  and  a  few  tons  of  the  mineral  t  iken  out.     When  first 
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opened  some  of  the  corundum  contained  the  rare  mineral  euphyllite. 

There  are  no  minerals  of  any  note  in  the  serpentine  until  we 
reach  the  southern  part  of  the  county  where  sand  chrome  occurs  in 
abundance,  and  thousands  of  tons  have  been  taken  from  the  soil. 
Hallite  in  hexagonal  crystals  occurs  in  a  vein  in  East  Nottingham 
Township,  also  a  hard  asbestus  in  stick-like  masses  two  feet  long. 

In  West  Nottingham  Township,  crystals  of  chromite  in  octahe- 
drons, roseite  (a  variety  of  jefTerisite)  staurolite,  leelite  and  magne- 
site  occur.  Several  excavations  have  been  made  in  search  of  the 
latter  mineral  and  many  tons  of  it  were  sent  to  Philadelphia  to  be 
used  in  the  manufacture  of  epsom  salts. 

In  the  adjoining  county  of  Lancaster,  one-half  mile  from  the  Mary- 
land line  is  the  celebrated  chrome  mine  known  as  "  Woods'  mine." 
The  mine  was  opened  about  the  year  1 835  or  1840,  and  many  thousand 
tons  of  chromic  iron  have  been  taken  from  it.  The  vein  was  traced  to 
the  depth  of  700  feet,  and  m  some  places  was  30  feet  thick.  It  has  not 
been  worked  for  the  past  ten  years,  and  is  now  abandoned,  and  filled 
with  water  and  debris.  About  the  year  1858  or  1860  brucite  was  found 
in  abundance,  finely  crystallized  ;  one  of  the  veins  of  brucite  being 
a  foot  in  thickness.  The  following  minerals  also  were  found  at 
this  mine: — zaratite,  kammererite,  penninite,  deweylite,  ouvarovite, 
picrolite,  genthite,  baltimorite,  dolomite,  hydrodolomite,  aragonite 
in  delicate  radiated  crystals  and  hematite  in  verv  fine  crystals  with 
penninite.  All  the  minerals  found  within  five  miles  of  the  mine 
have  been  labelled  from  Texas,  as  follows: — williamsite,  enstatite, 
lancasterite,  talc,  magnetite  crystals  in  chlorite,  green  tourmaline, 
hnionite  pseudomorph  after  pyrite  in  modified  crystals,  steatite, 
carnelian,  jasper,  moss  agate  and  drusy  quartz. 

In  the  western  end  of  the  township  of  West  Town,  three  miles  south 
of  West  Chester  is  the  celebrated  Birmingham  serpentine  quarry, 
perhaps  better  known  as  Brinton's  quarry.  The  stone  has  been 
used  in  the  principal  cities  of  the  United  States.  The  following 
occur  in  the  quarry: — clinochlore  and  jeflTerisite  in  finer  specimens 
than  elsewhere;  deweylite,  tourmaline,  beryl,  magnesite,  talc, 
aragonite,  in  radiated  crystals  on  the  serpentine,  covering  surfaces 
three  by  two  feet  or  more  ;  oligoclase,  showing  fine  twinning  lines ; 
magnetite,  amethyst,  etc.  The  crystals  of  clinochlore,  are  found  in 
pockets  of  talc  in  the  solid  serpentine,  partially  decomposed. 

There  is  also  an  outcrop  of  serpentine  two  and  a  half  miles  south- 
west of  West  Chester  with  a  vein  of  aqnacreptite  through  it.     This 
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mineral  when  imtner;»ed  in  water  decrepitates  with  considerable 
noise.  This  locality  is  in  East  Bradford  township,  and  amethysts  are 
found  in  nearly  all  the  fields  within  half  a  mile  of  it. 

Half  a  mile  northwest  from  the  Birmingham  quarry  is  Osborn's 
Hill,  in  which  a  mine  was  opened  about  the  year  1835  for  manga- 
nese, and  half  a  ton  of  the  black  oxide  taken  from  a  depth  of  thirty 
feet.  The  vein  stone  was  massive  manganesian  garnet  containing 
crystals  of  yellow  spheue.  Tourmaline,  in  small  crystals  in  quartz, 
occurs  abundantly,  also  orthoclase  crystallized,  on  the  west  side  of 
the  hill. 

Very  few  minerals  have  been  found  in  the  hornblende  rocks  of 
Chester  County,  the  principal  ones  being  zoisite  at  the  old  water 
works  in  West  Chester,  now  inaccessible ;  labradorite,  sphene  and 
sunstone,  the  latter  of  great  brilliancy,  were  found  at  Lamborn's 
mill,  one-half  mile  southeast  of  Kennett  Square ;  epidote  crystals 
occurred  loose  in  the  soil  one  mile  south  of  the  borough ;  sunstone 
is  also  found  near  Fairville.  One-half  mile  north  of  Fairville,  on 
the  farm  of  the  late  William  Dilworth,  muscovite  crystals  occur  by 
the  hundred  in  the  soil  northwest  of  the  house,  near  the  woods. 

One-half  mile  south  of  Pennsville,  on  the  farm  of  Jacob  Swayne, 
there  is  a  large  deposit  of  white  quartz  containing  a  few  crystals  of 
feldspar,  and  large  crystals  and  plates  of  muscovite  beautifully 
marked  by  magnetite  and  containing  compressed  crystallized  quartz, 
suitable  for  the  microscope.  Some  almost  perfect  crystals  from  this 
place  measured  eighteen  inches  by  twelve  or  more.  A  large  quan- 
tity of  merchantable  mica  was  obtained. 

In  quarrying  for  limestone  in  Chester  Valley  they  occasionally  find 
openings  or  small  caves  filled  with  stalagmites  and  stalactites,  some 
of  the  latter  being  a  foot  or  more  in  length  ;  a  few  brilliant  crystals 
of  pyrite  are  sometimes  found  in  the  limestone,  also  fluorite  and 
quartz  crystals;  at  the  Pennsylvania  Railroad  quarry.  East  Cain 
Township,  ankerite. 

In  the  limestone  on  the  Brandy  wine  Creek,  about  a  mile  above 
Chadd's  Ford,  occurs  chondrodite,  the  only  locality  of  this  mineral 
in  the  region. 

The  quarries  in  West  Bradford  Township,  known  as  the  Poor- 
house  quarries,  were  opened  nearly  one  hundred  years  ago  and  are 
in  a  magnesian  limestone;  in  it  are  found  the  following  minerals: — 
chesterlite,  quartz  crystals,  rutile  in  needle-like  crystals,  some  trans- 
parent and  of  a  dark  ruby  color;  tremolite  and  a  yellow  damourite 
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in  delicate  tufts  or  rosette^?.  Some  two  miles  to  the  southwest  are 
the  Doe  Run  lime  quarries.  These  have  been  extensively  worked 
for  over  half  a  century.  In  them  have  been  found  rutile,  tremolite 
and  fluorite,  the  latter  only  as  a  thin  crus^t  of  a  deep  purple  color. 

In  West  Marlborough  Township,  two  miles  w^est  of  Unionville, 
are  Bailey's  lime  quarries,  containing  bladed  mussite,  crystallized 
and  fibrous  tremolite  in  quantity.  Brown  and  yellow  tourmaline 
in  small  crystals  have  also  been  found  in  this  township. 

Limestone  has  been  quarried  extensively  near  the  village  of 
Avondale  in  London  Grove  Township.  Aragonite,  brown  tourma- 
line, mountain  leather,  tremolite  and  very  finecrystalsof  calcite  are 
the  only  minerals  found  in  these  quarries. 

Some  years- ago  a  large  quarry  was  opened  in  the  gneiss  rocks 
at  Avondale,  known  as  the  Toughkenamon  hills,  and  in  it  bright 
red  iron  garnets  in  dodecahedral  crystals  were  found  by  the 
hundred,  some  of  them  being  three  and  one-half  inches  in  diameter, 
also  good  crystals  of  tourmaline.  A  small  specimen  of  graphite  wcs 
found  in  this  quarry. 

Pyrite  moi*e  or  less  altered  into  limonite  of  a  shining  dark  brown 
color  in  cubic  crystals  of  all  sizes  up  to  one  and  one-half  inches  in 
diameter  are  found  loose  in  the  soil  in  the  township  of  East  White- 
land  and  Tredyffrin  in  abundance;  these  are  sometimes  pure 
limonite. 

In  the  year  1850  an  iron  mine  was  opened  on  the  farm  of  the  late 
Gen.  Trimble,  in  East  Whiteland  Township,  and  at  the  distance  of 
ten  feet  below  the  surface  was  found  a  horizontal  vein  of  wavellite 
iu  stalactites,  also  radiated  and  occasionally  crystallized.  After  a 
few  years  the  mine  was  abandoned  and  the  locality  lost  for  a  time. 
A  shaft  or  well  has  since  been  dug  twenty-five  feet,  striking  one  of 
the  old  drifts  and  from  it  were  taken  a  few  very  fine  specimens. 
Coeruleolactite  was  found  in  abundance  when  the  mine  was  first 
opened,  but  as  it  was  thought  of  no  value  it  was  dumped  into  the 
excavations  left  in  mining  the  iron  ore  and  many  fine  specimens 
were  lost  to  science. 

Rutile,  or  the  mineral  known  in  Sadsbury  Township  as  money- 
stone,  is  found  loose  in  the  soil  for  the  distance  of  seven  miles  along 
the  Chester  Valley  and  particularly  near  the  village  of  Parkesburg 
on  the  farm  of  Horace  A.  Beale  where  crvstals  have  been  found 
weighing  three  quarters  of  a  pound. 
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In  Uwchlan  Township  half  a  mile  north  of  the  Eagle  tavern 
massive  blue  quartz  is  found  in  abundance.  Graphite  is  now  being 
mined  quite  extensively  east  of  the  tavern. 

A  number  of  iron  mines  were  opened  in  the  vicinity  of  Kimber- 
ton  and  Yellow  Springs,  fifty  years  ago,  and  many  fine  specimens  of 
limonite  were  found,  also  a  half  ton  or  more  of  a  jet  black  limonite 
known  as  melanosiderite.  A  fine  specimen  of  allophane  was  found 
in  one  of  the  mines  near,  and  is  now  in  the  Vaux  collection.  It  is 
tlie  only  one  known  from  Chester  County. 

A  deposit  of  limonite  was  found  in  West  Whiteland  Township 
adjoining  the  quarry  known  as  Thomas'  marble  quarry,  worked  to  the 
depth  of  180  feet  in  the  year  1836,  and  after  a  few  years  abandoned. 
The  ore  is  principally  of  the  variety  known  as  pipe  iron  ore,  but 
some  of  it  is  of  a  rather  different  character,  for  the  stalactites  or  pipes 
instead  of  being  radiated  in  structure  were  composed  of  concentric 
layers,  making  a  pipe  within  a  pipe.  The  deposit  being  of  a  very 
limited  extent  was  soon  worked  out,  and  now  no  trace  of  it  remains. 

The  following  minerals  have  been  found  at  the  Warwick  mine 
holes,  at  the  village  of  St.  Mary's: — magnetite  in  dodecaheiiral 
crystals;  actinolite,  in  small  radiated  geodes,  and  a  jet  black  melan- 
ite  garnet  in  geodes,  with  a  reddish  mineral,  said  to  be  orthoclase. 

One  mile  west  from  St.  Mary's  are  the  old  Hopewell  mines,  the 
ore  being  magnetite  crystallized  in  octahedrons,  with  an  occasional 
group  of  pyrite,  and  quartz  pseudomorph  after  pyrite. 

One-half  mile  north  from  the  village  of  Knauertown  are  the  cele- 
brated mines  known  as  the  Mines  of  French  Creek,  being  first 
worked  as  Keim's  iron  mine,  afterwards  as  the  Elizabeth  copper 
mines ;  now  being  mined  for  iron.  The  ore  is  magnetite  mixed  with 
pyrite.  Bright  pyrite  in  octahedral  crystals  with  numerous  modifi- 
cations occurs  in  the  vein  or  wall  of  calcite;  there  is  also  a  vein  of 
chal  copy  rite  adjoining  the  iron  ore  vein.  The  chalcopyrite  is  crys- 
tallized where  it  adjoins  the  calcite,  making  the  finest  specimens  of 
the  mineral  known  to  mineralogists.  It  also  occurs  in  perfect,  iso- 
lated tetrahedra.  Besides  the  above  the  following  minerals  occur: 
cilcite  crystals,  aplome  garnet,  stilbite,  apophyllite  in  remarkable 
specimens,  byssolite,  erythrite,  hornblende  and  a  feldspar  pseudo- 
niorph  after  natrolite. 

At  the  lead  mines  near  PhdMiixville,  known  as  the  Wheatley  and 
Brookdale  mine-,  the followiuL^  have  been  found:— ani^lesite,  cerusite, 
pyroinorpliiti,  wiilfeiiite,  descloizite,  minietite,  i^alenite,  native  cop- 
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per,  chalcopyrite,  malachite,  azurite,  sphalerite,  calamine,  laumonite, 
calcite,  fluorite,  limonite,  native  sulphur,  oxide  of  manganese,  pyrite, 
barite,  covellite,  quartz  and  dolomite,  melaconite,  quartz  pseudo- 
morph  after  calcite,  ankerite. 

Localities  of  Delaware  County.    By  J.  T.  M.  Cardeza,  M.  D. 

The  chief  localities  for  minerals  in  Delaware  County  occur  in 
gneissic  beds,  many  of  which  are  isolated  in  areas  of  more  schistose 
rocks,  or  in  or  near  the  serpentine  outcrops  which  abound  in  the 
central  part  of  the  County. 

Perhaps  the  more  prolific  localities  have  been  in  or  near  the 
Townships  of  Ridley  and  Middletown. 

Ridley  Township.  East  of  Chester  and  north  of  the  River 
Delaware,  large  quarries  have  been  wrought  for  many  years  chiefly 
in  fine  grained  micaceous  gneiss  of  considerable  value  for  building 
purposes  and  for  curbstones.  Of  these  Deshong  and  Leiper's  on 
Ridley  Creek  and  Leiper  and  Lewis'  on  Crum  Creek  are  most 
noted.  The  gneiss  itself  contains  rarely  small  garnets  and  tourma- 
line, the  rarer  minerals  occurring  in  coarse  granitic  veins,  beds 
or  segregations  in  the  gneiss. 

At  Deshong's  quarry,  as  at  Leiper's  on  Ridley  Creek,  the  two 
being  in  the  same  bed,  good-sized  brilliant  garnets  have  been  found 
together  with  beryl  in  hexagonal  prisms  one-eighth  of  an  inch  to 
one  and  one-half  inches  in  diameter  and  from  one  inch  to  twelve 
inches  in  length,  usually  pale  green  and  translucent,  occasionally 
bright  green  and  transparent,  and  a  number  with  fine  well 
terminated  crystals.  I  have  a  specimen  in  my  cabinet  with  replace- 
ments of  the  prism  faces  giving  it  the  appearance  of  a  cylinder. 
Small  well  terminated  crystals  of  yellow  beryl  were  found  here. 

Beryls,  some  terminated,  altered  into  a  granular  white  substance 
were  recently  found.  I  have  in  my  possession  a  beryl  from  this 
locality,  one  foot  long,  two  inches  in  diameter,  lying  on  a  bed  of  crys- 
tallized feldspar.  Some  very  fine  Specimens  of  tourmaline  occur,  but 
l)eing  very  fragile,  are  rarely  obtained  entire  ;  muscovite  is  abundant 
hut  poor.  Autunnite  and  torbernite,  in  good  specimens,  in  coarse 
granite,  have  been  obtained  ;  also  more  rarely  uranochre.  Fine  crys- 
tals of  orthoclase  of  different  forms  have  been  found,  both  singly  and 
in  groups,  the  crystals  from  one-half  an  inch  to  six  or  eight  inches 
in  length.  In  a  pocket  was  found  thulite  of  a  beautiful  pink  color ; 
of  this  there  were  very  fine  specimens,  some  honeycombed  and  some 
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with  a  few  small  crystals.  Leidyite,  a  hydrous  silicate  of  iron,  is 
found  in  granular  masses.  I  have  noticed  a  similar  occurrence  at 
Jones'  Falls,  Baltimore.  I  allude  to  the  presence  of  chabazite 
coated  with  leidyite  and  leidyite  pseudomorph  after  chabazite,  mak- 
ing haydenite.  In  Deshong's  quarry,  in  connection  with  the  leidy- 
ite, are  the  same  zeolites  as  at  Jones'  Falls,  viz. :  stilbite,  heuland- 
ite  and  a  few  small  specimens  of  beaumontite.  In  this  pocket  some 
small  but  good  crystals  of  chalybite  occurred.  Ward's  quarry, 
about  one  mile  above  Deshong's,  between  the  Philadelphia  Pike  and 
the  Delaware  River,  is  similar  in  geological  characteristics  and  is 
largely  wrought  for  its  stone.  Stilbite  is  found  in  fine,  large  radia- 
tions. 

The  quarry  of  Leiper  and  Lewis,  at  Avondale,  on  Crum  Creek, 
affords  very  fine  garnets,  some  as  much  as  two  or  three  inches  in 
diameter,  as  well  as  very  brilliant  smaller  ones,  also  tourmaline  in 
terminated  crystals,  but  occurring  usually  in  sections  of  about  one 
inch  to  one  and  a  half  inches  in  length,  a  stratum  of  granular  quartz, 
a  quarter  inch  or  less  in  thickness,  breaking  the  continuity  of  the 
crystal.  •  Good  crystallized  orthoclase  and  beautiful  crystals  of  adu- 
laria  are  found  in  groups  in  which  are  sometimes  found  small,  pale 
green,  or  nearly  white  beryls,  well  crystallized,  with  modified  ter- 
minations. A  few  terminated  yellow  beryls  have  also  been  found- 
Mr.  Rand  reports  having  collected  in  this  quarry,  chalcopyrite, 
malachite,  chrysocolla,  hyalite  of  a  bright  green  color,  uranoch re, 
uraninite  and  bismutite,  the  last  three  in  very  small  quantity. 
Miss  M.  A.  Holmes  reports  pink  zoisite  or  thulite.  At  Folsom  is  a 
small  quarry  opened  for  cellar  foundation-stone,  in  which  some  good 
garnets  were  recently  found,  one  in  my  possession  being  as  large  as 
a  man's  fist.  In  a  quarry  near  Leiperville,  owned  by  John 
Deshong,  but  not  at  present  worked,  owing  to  the  hardness  of  the 
stone  (a  hornblende  gneiss)  some  pretty  garnets,  one-half  to  three- 
quarters  of  an  inch  in  diameter,  were  found  in  a  schistose  bed  in 
the  gneiss,  with  also  stilbite  of  a  yellow  or  orange  color  and  in 
radiations  one  and  one-half  to  two  inches  in  diameter. 

At  Bullen's  Lane,  on  Ridley  Creek,  a  quarry,  now  owned  by  James 
Irving  but  not  at  present  worked,  has  yielded  some  very  fine  crys- 
tallized orthoclase  in  modified  forms,  some  very  fine  garnets  from 
one  inch  to  one  and  one-half  inches  in  diameter,  crystallized  musco- 
vite  in  quartz,  looking  as  if  subjected  to  enormous  compressing  force, 
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the  basal  planes  being  rounded  and  the  crystal  being  not  unlike 
stone  arrowheads  in  form. 

Chester  Township.  In  the  village  of  Upland  on  Chester  Greek 
near  Chester,  in  a  quarry  formerly  worked  by  Henvis,  chabazite  of 
a  red  color  was  found.  One  specimen  in  possession  of  Michael 
Bradley  of  Chester  has  with  the  chabazite,  pectolite.  Some  good 
crystallized  orthoclase  of  a  flesh  color  was  found. 

On  the  Samuel  Felton  farm,  Thurlow,  is  an  altered  natrolite  in  a 
schistose  rock. 

At  Ship  Creek,  a  tributary  of  Chester  Creek,  near  Upland  in 
Samuel  Crozer's  quarry,  garnets  coated  with  autuunite,  and  one  fine 
doubly  terminated  crystallized  orthoclase  was  found. 

In  Shaw  and  Esray's  quarry,  near  Chester,  have  been  found 
tourmaline,  garnet  (one  as  large  as  a  man's  fist)  crystallized  ortho- 
clase, beryl,  mostly  in  process  of  alteration,  but  good  crystals  of  a 
pale  green  color ;  smoky  quartz  in  large  crystals.  I  have  one  in  my 
possession,  fourteen  inches  long,  one  foot  wide  and  about  seven 
inches  thick,  two  planes  of  the  prism  being  developed  at  the  expense 
of  the  four  remaining.  An  amethyst  of  the  same  size  and  form  was 
also  found  here.  Some  good  amethysts  are  found  of  a  deep  purple 
color,  also  smoky  quartz,  in  crystals  six  to  eight  inches  long,  and 
three  to  four  inches  in  diameter  encrusted  with  well  crystallized 
amethysts  of  good  color;  also  a  peculiar  feldspar  in  crystals  six  to 
eight  inches  long  and  four  to  six  inches  across,  having  the  appear- 
ance on  the  surface  of  having  been  eroded. 

At  Cartertown,  farm  of  Peter  Green,  near  Chester,  is  the  old 
Chester  molybdenite  locality  on  Chester  Creek  above  Upland.  A 
few  crystals  of  this  mineral  were  found,  with  a  considerable  quantity 
of  the  massive  mineral,  disseminated  in  quartz,  but  at  present  it  is 
scarce.  Molybdite  occurs  with  it  (Rand).  In  the  same  vicinity 
was  sillimanite.  A  crystal  of  beryl,  of  a  pale  green  color,  tern\inated, 
four  inches  long,  one  and  a  quarter  inches  thick,  was  found  here  in 
a  boulder  of  granular  quartz,  and  is  now  in  my  possession.  On  this 
property,  on  the  creek  shore,  a  mine  was  opened  some  years  ago  for 
copper,  but  very  little  sulphide  of  copper  was  found,  and  the  mine 
was  abandoned  as  it  required  constant  pumping. 

At  Bridgewater,  on  Chester  Creek  near  Upland,  in  one  of  the 
quarries  of  John  Mullen,  in  u  pocket  in  the  schists,  several  fine  large 
crystals  of  sphene  occurred,  of  a  yellow  and  also  of  a  light  green 
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color,  some  two  inches  iu  length.      None  have  been  found  since,  in 
spite  of  diligent  search. 

Darby  Township,  On  Bethel  Custer*8  farm,  Glenolden,  are  good 
blue  kyanite  in  long  blades,  and  sillimanite. 

On  the  Philadelphia  Turnpike,  below  White  Horse  tavern,  in  a 
ditch  on  the  west  side  of  the  road,  blades  of  kyanite  occur  abun- 
dantly, washed  out  by  rains  from  a  schist. 

On  the  farm  attached  to  the  White  Horse  tavern,  are  gray  and 
blue  kyanite  and  sillimanite. 

In  digging  the  cellar  and  foundation  for  a  barn,  on  a  farm  opposite 
the  White  Horse  tavern,  several  large  boulders  of  kyanite  were 
found,  of  a  beautiful  blue  color  with  blades  six  to  eight  inches  in 
length.  Along  the  little  stream  emptying  into  Darby  Creek  at 
Morris*  Ferry,  many  loose  masses  of  kyanite  have  been  worked  out. 
At  Morris'  Ferry,  in  the  creek  at  low  water,  garnets  of  good  quality 
have  been  found  in  the  mud. 

Near  Landsdowne,  smoky  quartz,  loose  in  the  soil.  Mr.  Rand 
has  a  crystal  measuring  nine  by  seven  inches. 

Near  Darby,  titaniferous  garnet. 

At  Upper  Darby,  in  a  cutting  of  the  proposed  Chester  County 
Railroad,  Babel  quartz  and  modified  quartz  crystals,  orthoclase 
crystals. 

Xether  Providence  Township.  On  the  farm  of  George  Sharpless, 
on  Providence  road  above  Shoemakerville  about  three  miles  above 
Chester,  a  small  quarry  was  opened  for  stone  to  pike  the  road  lead- 
ing to  Media,  and  some  remarkable  crystals  of  feldspar  doubly 
terminated  and  variously  modified  were  found,  some  eighteen  inches 
by  twelve  inches  were  taken  out,  and  at  present  several  are  in  my 
possession ;  also  green  mica  in  pretty  specimens.  In  digging  a  post 
hole  opposite  the  mansion,  a  pocket  of  amethyst  was  discovered. 
About  a  half  dozen  fine  crystals,  one  and  a  half  to  two  inches  in 
size  and  of  a  deep  purple  color  were  obtained. 

Near  Swarthmore  College,  andahisite  and  black  tourmaline,  not 
terminated,  but  the  whole  crystal  tapering  from  the  base  in  a  long 
cone  shape,  are  found,  also  orthoclase. 

Howard  Lewis'  farm.  Andalusite,  tourmaline,  yellow  beryl. 
The  andalusite  crystals  were  imbedded  in  quartz,  some  very  large 
crystals  were  obtained  and  some  remarkably  perfect.  A  group  in 
the  collection  of  Mr.  Theo.  D.  Rand  contains  one  crystal  nearly 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  197 

perfect  on   three    of   its    four  prismatic    planes,    and    perfectly 
terminated  at  both  ends. 

Upper  Providence,  On  Thomas  Reese's  farm,  orthoclase,  cassi- 
nite,  sunstone  and  moonstone  in  striated  oligoclase,  corundum. 

At  Blue  Hill,  prase  in  magnificent  specimens,  asbestus,  chryso- 
tile  in  fibres  two,  and  two  and  one-half  inches  in  length,  actinolite, 
drusy  quartz  and  chromite  in  large  crystals. 

Lower  Chichester  and  Vicinity,  On  farm  of  William  Trainer,  on 
a  knoll  near  the  Linwood  mill  dam,  were  found  crystals  of  ortho- 
clase and  tourmaline,  and  large  crystals  of  beryl  of  a  pale  green 
color,  some  mottled  yellow  and  green  externally  and  pale  green 
internally,  opaque,  two  inches  in  diameter.  I  have  in  my  possession 
ai  specimen  from  this  place,  one  foot  in  length  and  an  inch  and  a 
lialf  in  diameter,  with  another  crystal,  about  six  inches  long  and  one 
inch  in  diameter  attached  to  it  at  right  angles,  I  have  also  a  spec- 
imen two  and  one  half  inches  in  diameter  >vith  replacements  on  the 
termination.  This  beryl  occurs  in  a  granular  quaitz,  in  boulders 
one  to  ten  feet  below  the  surface,  although  large  specimens  have 
l)een  ploughed  up  on  the  surface.  There  is  a  deposit  of  good 
laolin  near  the  spring  house  on  the  same  farm. 

In  quarry  of  Benjamin  Johnson,  garnets. 

On  Robert  Longhead's  farm,  kaolin. 

On  farm  of  Matthew  Boyd,  some  specimens  of  blue  kyanite  have 
1)een  found. 

Upper  Chichester,  A  few  good  garnets,  of  the  spessartite  variety, 
about  one  inch  in  diameter,  were  found  in  the  feldspar  quarry  of 
John  B.  McCav,  on  the  north  branch  of  Naaman*s  Creek. 

On  the  same  farm,  in  a  wash-out  of  the  Baltimore  and  Ohio  Rail- 
iroad,  many  fine  spessartite  garnets  were  found  in  a  feldspar  deposit 
^hich  occurred  in  broken  blocks,  presenting  almost  the  appearance 
of  masonry ;  some  good  sphene  of  a  yellow  color,  from  a  half  inch  to 
one  inch  in  length,  are  also  found  here. 

In  the  same  neighborhood,  on  the  farm  of  J.  B.  Okie,  amethyst 
crystals  have  been  found.  Of  these  one  has  been  cut  and  mounted 
as  a  gem. 

Farm  of  John  Carrol,  adjoining  that  of  J.  B.  Okie,  a  quarry  of 
ieldspar,  for  the  manufacture  of  porcelain  and  for  dental  purposes, 
las  been  opened. 

Near  Chelsea,  on  the  farm  of  Stephen  White,  green  garnet, 
gahnite,  and  flattened  garnet,  in  mica  occur. 
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Aston.  Farm  of  Wm.  Hannum,  near  Village  Green,  a  large 
deposit  of  asbestus  of  good  quality  is  found  and  is  about  to  be  mined. 

On  Judge  Tyson's  farm,  near  Village  Green,  acicular  tourmaline. 

On  Brown's  farm,  adjoining  Judge  Tyson's,  bronze  corundum, 
corundum  passing  into  margarite,  and  margarite  pseudomorph 
after  corundum. 

An  old  and  prolific  deposit  of  amethyst  was  on  Chester  Creek 
near  Button's  mill.  A  vein  runs  across  the  road  which  leads  from 
Judge  Tyson's  to  Button's  mill,  and  large  numbers  of  crystallized 
amethysts  have  been  dug  out  for  years  and  probably  by  deeper 
digging  many  more  can  be  secured.  This  amethyst  is  of  a  beautiful 
purple  color.  A  new  road  was  laid  out  a  few  years  ago  along  Chester 
Creek  from  Upland  to  Button's  mills  on  the  east  side  of  the  creek,  and 
on  the  McCall  farm  a  pocket  of  fine  amethyst  of  good  color  was 
found.  On  the  farm  connected  with  the  Button's  mills  are  boulders 
of  antholite.     On  farm  of  Thomas  Pancoast,  asbestus. 

North  of  Button's  mills  some  remarkable  crystals  of  muscovite 
were  found. 

At  Lie  well  en,  staurolite. 

On  John  Halberset's  farm,  enstatite,  drusy  quartz,  hornblende. 
Near  Morgan  Station,  quartz  crystals,  modified,  with  implanted 
minute  crystals  of  ruby  colored  rutile. 

Bethel  Township.  On  a  farm  at  one  time  occupied  by  James 
Lancaster  a  large  deposit  of  granular  garnet  is  now  largely  mined 
by  a  company  for  the  manufacture  of  sand  paper.  It  is  said  to  be 
a  very  superior  article.  Some  gems  have  been  found  here.  At 
Green's  Creek  above  Chelsea,  garnets  have  been  washed  out  of  the 
sand  of  the  creek  bed.  Some  fine  gems  have  been  cut  from  garnets 
from  this  locality. 

Concord.  About  one  mile  above  Chelsea,  on  the  farm  of  Harry 
Hannum,  a  large  rock  about  twenty  feet  in  diameter  and  about  ten 
feet  high  rose  up  solitary  on  the  lot.  This  rock  consisted  of  antho- 
lite in  radiations  from  three  to  four  inches  in  diameter.  It  presented 
a  peculiar  and  striking  'appearance  before  it  was  partly  blasted 
away. 

On  the  Singer  farm,  antholite  and  enstatite  were  abundant,  clino- 
chlore  also  occurs. 

On  Samuel  McClellan's  farm,  asbestus,  clinochlore,  tourmaline. 

On  Mary  Palmer's  farm,  bronzite,  diaclasite,  a  beautiful  mineral 
in  yellow  fibres  one  to  two  inches  long.     Of  this  mineral  Bana  gives 
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DO  American  locality.      Enstatite  and  antholite  in  pretty  varieties 
are  found. 

On  Randolph  farm,  Rose  tree,  amethyst  in  the  soil,  a  manganese 
sand. 

On  James  WorraPs  farm,  andalusite,  fine  large  crystals,  some 
large  groups.  A  crystal,  nine  inches  long  two  and  one-half  inches 
thick,  is  in  the  possession  of  Joseph  Willcox.  Very  fine  crystallized 
amethyst,  two  and  a  half  inches  by  eight  inches,  and  many  smaller 
ones  of  a  deep  purple  color,  beryl,  apatite,  tourmaline  have  also 
been  found. 

Morgan  Hunter's  farm  near  the  Rose  Tree  Inn,  andalusite,  several 
fine  crystallized  amethysts.  I  have  one  from  this  locality  three  by 
three  inches  of  a  deep  blue  color  ;  amouite  after  andalusite;  antho- 
lite after  andalusite. 

Middletown.  On  Joel  Sharpless*  farm,  a  quarry  was  oj)ened 
about  ^WQ  years  ago  for  feldspar  and  a  considerable  quantity  taken 
out,  when  it  was  abandoned.  A  very  large  deposit  of  mica,  trans- 
parent and  colorless  except  for  some  included  magnetite  marking?, 
was  found  and  utilized  for  stove  doors.  Beautiful  microscopic 
crystals  of  quartz  occur  occasionally  between  the  laminae,  also  very 
pretty  flattened  crystalline  films  of  quartz.  Beryls  mostly  altered 
entirely  or  in  process  of  alteration,  terminated  or  in  terminated  sec- 
tions, varying  from  one  inch  to  nine  inches  in  diameter,  and  from 
one  inch  to  fifteen  inches  in  length  were  found.  I  have  one  in  my 
cabinet,  seven  inches  in  diameter  and  fifteen  inches  in  length,  very 
little  altered,  terminated  and  of  a  pale  green  color,  but  opaque. 
Gahnite  in  small  crystals  was  found,  also  small  flattened  green 
garnets.  Rand  reports  finding  rose  quartz  near  the  quarry ;  along 
the  road  adjoining  Isaac  Evans'  farm  occur  orthoclase  and  mus- 
covite. 

On  Albert  Darlington's  farm,  orthoclase. 

On  Humphrey  Marshall's  farm,  amethyst  in  a  quartz  vein  in 
hornblende  rock,  rutile  in  crystallized  amethyst. 

On  John  Tyler's  farm.  Dismal  run,  crystallized  rutile,  sillimanite, 
vermiculite  in  small  crystals,  ferruginous  quartz,  prase  in^mammil- 
lary  masses. 

At  Bishop's  mill,  garnets,  some  very  fine  ones,  two  inches  in 
diameter,  plumose  mica. 

On  VV^alker  Yarnall's  farm,  cassinite,  smoky  quartz,  some  good 
specimens. 
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On  Edward  Smedley's  farm,  large  boulders  of  corundum,  asbestus, 
talc,  muscovite,  translucent  across  the  prisms. 

On  George  Williams'  farm,  corundum. 

On  John  Sraedley's  farm,  a  few  fine  crystals  of  corundum. 

On  Phillip  Mullin's  farm,  near  Black  Horse,  some  fine  crystallized 
corundum  was  ploughed  up  in  the  soil,  and  collected  after  heavy 
rains. 

In  the  ditch,  on  the  west  side  of  the  road,  going  towards  the 
Black  Horse,  and  opposite  the  Mullen  farm,  many  crystals  of  corun- 
dum have  been  picked  up,  washed  out  after  heavy  rains. 

On  a  farm  opposite  P.  Mullen's,  corundum  in  albite  has  been 
found.  A  large  pit  was  sunk  and  crystallized  corundum,  of  a  gray 
color  and  of  a  good  quality  for  commercial  purposes,  was  obtained. 
Many  doubly  terminated  crystals  from  one  to  two  inches  long  were 
found. 

On  Ahinam  Smedley's  farm,  corundum,  albite,  beryl,  (some  good 
ones),  columbite,  fergusonite,  asbestus. 

At  Mineral  Hill,  farm  of  Lewis  Moore,  rock  chrome,  abundant. 

In  Crump's  Mineral  Hill  serpentine  quarry,  magnesite,  chlorite, 
deweylite.  talc. 

On  John  Smith's  farm,  near  Black  Horse,  beryl,  of  a  dark  emer- 
ald-green color,  in  good  crystals,  out  of  which  some  gems  have  been 
cut.  Albite,  vermiculite,  tourmaline,  sunstone,  moonstone,  colum- 
bite have  also  been  found.  A  pit  was  dug  for  corundum  and  good 
specimens  obtained  :  fibrous  hornblende,  actinolite  of  various  shades 
of  color,  and  enstatite,  have  been  collected. 

Near  Institute  for  Feeble  Minded  Children,  stilbite,  drusy  quartz, 
hypersthene. 

At  the  "  old  chimney,"  north  of  Crump's  quarry,  was  a  small 
quarry  for  green  feldspar  yielding  fine  cleavage  masses  of  a  beautifiil 
green  color ;  some  good  crystals  were  found,  but  all  more  or  less 
weathered.  Sunstone,  moonstone,  columbite,  a  vein  half  an  inch  to 
an  inch  thick  of  an  undetermined  black  mineral  have  also  been 
collected. 

On  Robert  Moss'  farm,  garnet  and  stauiolite,  in  schist 

On  Walter  Beatty's  farm,  hornblende,  titaniferous  iron. 

On  William  Bonsai's  farm,  smoky  quartz,  actinolite,  drusy  quartz. 

On  Charles  Mills'  farm,  enstatite,  marmolite,  asbestus,  boulders 
containing  clinochlore. 

On  Samuel  Jackson's  farm,  radiated  tourmaline. 
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On  Rev.  Mr.  Ross'  farm,  pyrite. 

On  Samuel  Wells'  farm,  magnetite. 

On  Ma  the  w  Dobson's  farm,  rutile. 

On  Jesse  Hibbard's  farm,  near  Black  Horse,  chrome  sand  in 
washings  containing  good  crystals,  and  rarely  brookite.  'Actinolite 
of  a  deep  green  color.  Moonstone  in  very  fine  specimens,  stalactitic 
magnesite,  bronzite,  corundum  in  albite. 

On  road  leading  from  Lima  to  Wawa,  amethyst. 

On  Media  Railroad,  near  Williamson  school,  chrysolite. 

On  Christian  Scherz's  farm.  Black  Horse,  a  peculiar  chromic  iron 
and  hematitic  iron  intermixed  with  corundum. 

At  Edgar  Tyson's  Black  Horse  Tavern,  on  road  going  towards 
Rockdale,  one  hundred  and  fifty  yards  below  blacksmith  shop, 
corundum. 

Several  mines  have  been  started  in  Middletown  of  late  years  for 
iron  ore  but  have  been  abandoned,  the  ore  not  proving  abundant. 
Some  good  showy  specimens  of  limonite  were  found. 

At  Lenni,  at  the  deep  cut  of  the  Media  Railroad,  vermiculite  of  a 
deep  green  color,  also  of  a  bronze  and  a  white  color.  Leelite, 
lennilite,  delawarite  and  actinolite,  also  several  masses  of  small 
quartz  crystals  of  a  pale  green  color  were  collected.  A  serpentine 
quarry  was  opened  here. 

EdgemonL    On  Alfred  James'  farm,  beryl. 

At  and  near  Castle  Rock,  enstatite,  asbestus,  chrysotile,  talc, 
limonite  in  fine  specimens  showing  fibres  three  inches  long,  ferru- 
ginous quartz,  some  closely  resembling  compostel la  quartz,  also,jn 
cavities  of  honeycomb  quartz,  microscopic  quartz  crystals  doubly 
terminated  and  bright  red  in  color.  Under  the  microscope  the 
crystals  are  colorless  and  transparent  but  each  contains  a  minute 
red  speck  which  colors  the  whole  to  the  naked  eye.  These  make 
beautiful  microscopic  objects. 

Marple,    On  Major  Jones'  farm  chromic  iron. 

On  Abby  Worral  farm,  andalusite,  some  good  specimens;  in  the 
public  road  near  the  mansion,  amethyst. 

On  Samuel  Sharpless'  farm,  andalusite,  tourmaline. 

On  Albert  Worral  farm,  tourmaline. 

On  all  the  farms  passing  north,  andalusite. 

Radnor  Township,     Moro  Philips'  chrome  mine,  chromite,  garnet^ 
sphene,  asbestus,  steatite,  limonite,  magnetite. 
14 
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Passing  north  into  Radnor  enstatite  and  asbestiform  antholite  and 
antholite  containing  bronzite  and  diaclasite  are  found. 

On  Mary  Palmer's  farm  in  the  triangle  between  the  Coopertown- 
Newtown  road,  Roberts  road  and  Chester  and  Radnor  road,  antho- 
lite is  abundant. 
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0B8ESVATI0N8  UPON  THE  BSAIK  OF  THE  OOSILLA. 
BY   HENRY   C.   CHAPMAN,  M.   D. 

The  brain  of  the  Gorilla  has  been  described  by  Gratiolet*,  Owen', 
Pansch^  Thane*,  BischoflP  and  Broca*.  It  should  be  mentioned, 
however,  that  the  brains  described  by  Gratiolet  and  Owen  were  in 
such  a  decomposed  condition  as  to  admit  of  but  little  more  than  a 
very  general  description,  while  the  brain  described  by  Pansch  was 
the  same  that  was  afterwards  described  by  Thane  and  Bischoff. 
Thane,  moreover,  does  not  appear  to  have  ever  seen  the  brain  of  the 
Grorilla  he  described,  his  remarks  being  based  upon  copies  of  thefigures 
illustrating  Pansch*s  paper.  Bischoff,  however,  had  the  opportunity 
of  studying  the  brain  itself,  the  specimen  previously  described  by 
Pansch  having  been  submitted  to  him  for  examination,  at  his  request, 
by  Dr.  Bolau.  Finally,  the  brain  described  by  Broca  differed  so 
much  from  that  described  by  Bischoff  that  the  latter  wrote  to  Broca 
to  say  that  he  believed  the  brain  described  by  the  latter  was  not 
that  of  a  Gorilla  at  all,  but  that  of  a  Chimpanzee.  It  was  un- 
doubtedly, however,  a  Gorilla's  brain.  Since  then  Pansch  has  had 
the  opportunity  of  dissecting  three  other  Gorilla's  brains  the  exam- 
ination of  which  confirms  his  previous  conclusions,  based  upon  the 
brain  of  the  Gorilla  studied  by  Bischoff  and  himself. 

It  will  be  seen  from  the  above  resume  of  the  literature  of  the 
subject,  that  the  opportunities  of  studying  the  brain  of  the  Gorilla 
have  been  very  few.  In  fact  up  to  the  present  time,  of  the  few 
Gorilla  brains  that  have  been  obtained,  supposing  that  described  by 
Broca  to  have  been  a  Gorilla,  only  five  were  in  such  a  condition 
when  received  as  to  permit  of  description.  It  is  to  be  hoped,  there- 
fore, that  the  following  brief  description  of  the  brain  of  the  Gorilla 
obtained  in  the  neighborhood  of  the  Gaboon  river  by  the  Rev.  R. 
H.  Nassau  and  presented  by  him  to  the  Academy,  through  the  cour- 
tesy of  Dr.  T.  G.  Morton,  together  with  two  othei-s  to  be  mentioned 
hereafter,  will  not  be  considered  as  superfluous,  especially  as  it 
differs  in  several  respects  from  the  brains  previously  described. 

^  Compies  Rendus,  1860. 

'  Fullerian  lecture,  reported  in  Athenseum,  March  23rd,  1861. 
'  Abhandlungen  aus  dem  Gebiete  der  Naturwissenschafteo,  Hamburg,  1876, 
Jahresbericht  iiber  die  Forischriite  der  Anat.  und  Phys.,  1879. 

*  Nature,  Dec.  14th,  1876. 

* Sitzungsberichte  Acad,  der  Wissenschaften  zu  MUnchen,  Band  vii,  1877. 

•  Revue  Anthropologiquc,  1878. 
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The  brain,  that  of  a  young  Gorilla,  weighed  one  hundred  and  fifty 
grammes  and  measured  ninety  millimetres  in  length,  seventy-five  mil- 
limetresin  breadth  and  sixty  millimetres  in  height  and  was  somewhat 
smaller  than  either  of  the  brains  previously  described  by  Pansch  and 
Broca.  Each  hemisphere  of  the  cerebrum  of  the  Grorilla,  like  that 
of  man,  is  incompletely  divided  by  moreor  less  well  defined  and  deep 
fissures  into  the  following  five  divisions  or  lobes,  viz:  the  frontal, 
parietal,  occipital,  temporal,  and  central  lobes.  The  fissure  of  Sylv- 
ius, PL  XI,  fig.  2  S,  begins  at  the  base  of  the  hemisphere  behind  the 
origin  of  the  olfactory  nerves,  and  laterally  from  the  optic  chiasma. 
Passing  thence  outwardly  it  reaches  the  arched  lateral  surface  of  the 
hemisphere  and  divides  into  two  branches.  The  posterior  branch,  PL 
XI,  fig.  2  S',  the  longest  of  the  two  passing  obliquely  upward  and  back- 
ward terminates  in  the  supra-marginal  convolution  of  the  parietal 
lobe.  The  anterior  vertical  branch,  PL  XI,  fig.  2  S",  the  smallest  of 
the  two  into  which  the  Sylvian  fissure  divides,  passing  obliquely  for- 
ward and  then  upward  and  slightly  backward,  terminates  in  that 
part  of  the  third  frontal  convolution  which  is  situated  below  the 
second  frontal  fissure  and  in  front  of  the  pre-central  fissure.  The 
anterior  horizontal  branch,  the  third  into  which  the  Sylvian  fissure 
divides  in  the  brain  of  Man,  and  usually  undescribed  even  in  special 
works  upon  the  brain,  while  absent  in  this  specimen  appears  to  have 
been  present  in  the  brain  of  the  Gorilla  described  by  Broca.  It 
should  be  mentioned  in  this  connection,  that  this  fissure,  regarded  by 
Broca  as  being  the  anterior  horizontal  branch  of  the  fissure  of 
Sylvius,  was  described  by  Pansch  as  the  anterior  vertical  branch, 
and  by  Bischoff  as  the  orbital  branch,  both  Bischoff  and  Broca 
regarding  the  slight  indentation  above  but  not  passing  into  the  pos- 
terior branch  of  the  Sylvian  fissure,  as  the  ascending  vertical  branch. 
Such  an  indehtation  is  present,  at  least  in  the  right  hemisphere  of 
the  brain  of  the  Gorilla  under  consideration,  but  we  cannot  attach  to- 
it  the  morphological  significance  attributed  to  it. 

The  difference  in  interpretation  of  this  fissure  may  be  due  to 
the  fact  of  the  brains  described  by  Bischoff  and  Broca  differing  from 
each  otiier  and  from  that  now  described.  Within  the  angle  formed 
by  the  anterior  and  posterior  branches  of  the  Sylvian  fissure  may  be 
seen,  on  the  right  side  at  least,  of  the  brain  of  our  Grorilla,  the  fifth 
lobe  or  island  of  Reil,  the  operculum  leaving  it  partly  uncovered* 
On  the  left  side  of  the  brain,  however,  the  operculum  fits  so  closely 
into  the  angle  just  referred  to,  that  the  island  of  Reil  is  completely 
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concealed.  The  operculum  in  the  brain  of  the  Gorilla,  as  in  that  of 
Man,  is'formed  partly  by  the  lower  ends  of  the  two  central  convolu- 
tions where  they  pass  into  each  other,  and  partly  by  portions  of  the 
third  frontal  convolution  and  lower  parietal  lobule.  The  fissure  of 
Sylvius,  with  its  posterior  branch,  separates  the  frontal  and  parietal 
lobes  from  the  temporal  lobe.  The  central  fissure,  or  fissure  of 
Rolando,  PI.  XI,  figs.  1,  2  R,  invariably  present  in  the  human  brain  as 
well  as  in  that  of  most  monkeys,  is  well  marked  in  the  brain  of  the 
Gorilla.  Beginning  on  the  upper  surface  of  the  hemisphere,  slightly 
posterior  to  the  middle  line,  it  passes  obliquely  forward  and  down- 
ward to  terminate  near  the  upper  border  of  the  posterior  branch  of 
the  Sylvian  fissure,  and  is  larger  in  the  lefl  than  in  the  right  hemi- 
sphere. The  central  fissure  divides  quite  naturally  in  the  Gorilla 
the  frontal  from  the  parietal  lobes  upon  the  upper  surface 
of  the  hemisphere.  The  central  fissure  in  its  whole  length  is 
bordered,  as  in  Man,  by  two  convolutions,  the  anterior  and  posterior 
central  convolutions,  PI.  XI,  fig.  2  a,  b.  The  former  we  regard  as 
belonging  to  the  frontal,  the  latter  to  the  parietal  lobes.  It  has 
already  been  mentioned  that  the  lower  ends  of  the  two  central  convo- 
lutions, where  they  pass  into  each  other  around  the  end  of  the  central 
fissure,  enter  into  the  formation  of  the  operculum. 

While  this  is  the  case  in  the  left  hemisphere,  it  is  not  strictly 
fio  in  the  right  one,  since  the  central  fissure  is  not  only  shorter 
on  the  right  side  than  on  the  left,  but  also  on  account  of  the  pre- 
central  fissure  on  the  right  side  being  longer  than  on  the  left,  it 
passes  down  in  front  of  the  central  fissure  and  almost  reaches  the 
posterior  branch  of  the  Sylvian  fissure.  The  anterior  central  convolu- 
tion, PI.  XI,  figs.  1, 2  a,  may  be  considered  as  giving  origin  at  different 
levels  from  above  downward  to  the  superior,  middle  and  inferior 
frontal  convolutions,  PI.  XI,  figs.  2  c,  d,  e.  The  superior  or  first 
frontal  convolution,  PI.  XI,  fig.  2  c,  is  separated  from  the  middle 
or  second  frontal  convolution,  PI.  XI,  fig.  2  d,  by  the  first  frontal 
fissure,  and  the  second  frontal  convolution,  PI.  XI,  fig.  2  d,  from 
the  inferior  or  third  frontal  convolution,  PI.  XI,  fig.  2  e,  by  the 
second  frontal  fissure.  It  is  impossible  to  say  whether  the  con- 
volution, which,  passing  downward  and  forward  and  bending 
around  reaches  the  orbital  surface  of  the  frontal  lobe,  should  be  re- 
garded as  the  continuation  of  the  first  or  second  frontal  convolution 
or  not.  That  the  mferior  part  of  the  frontal  lobe  of  the  brain  of  the 
Gorilla,  PI.  XI,  fig.  2  e,  should  be  regarded  as  homologous  with  at  least 
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part  of  the  third  or  inferior  frontal  convolution  of  the  brain  of  Man, 
is  shown  by  the  fact  that  the  convolution  in  question  Dot  only  sur- 
rounds the  end  of  the  anterior  vertical  branch  of  the  Sylvian  fissure, 
but  its  inferior  lower  part  passes  as  an  arched  convolution  under 
the  operculum  into  the  island  of  Reil.     As  a  confirmation  of  this 
view  it  will  be  observed  that  the  pre-central  fissure,  into  which  the 
second  frontal  fissure  runs,  PI.  XI,  fig.  2  d,  passes  downward  between 
the  anterior  vertical  branch  of  the  fissure  of  Sylvius  and  the  central 
fissure.     The  frontal  lobes  of  the  Gorilla  differ,  however,  from  those 
of  Man  in  their  anterior  portion  terminating  in  a  point.     The 
inferior  or  third  frontal  convolution  in  the  brain  of  the  Gorilla 
differs,  especially  from  the  corresponding  convolution  in  Man,  in  not 
only  being  relatively  smaller  but  in  its  orbital  surface  being  hollowed 
out  to  such  an  extent  that  the  portion  of  the  inferior  frontal  con- 
volution which  in  man  surrounds  or  is  below  the  anterior  branch  of 
the  fissure  of  Sylvius,  is  absent.      Indeed  this  should  be  so  if,  as  we 
have  just  supposed,  the  anterior  horizontal  branch  of  the  fissure  of 
Sylvius  is  absent.      It  is  hardly  to  be  expected,  therefore,  that  in 
addition  to  the  olfactory  fissure  both  the  orbital  fissure  and  the 
solco  cruciform  of  Rolando^  should  be  present  in  the  brain  of  the 
Gorilla,  especially  as  the  fissures  on  the  orbital  surface  of  the  frontal 
lobe  in  the  brain  of  Man  are  variable  in  form.     Only  one  fissure, 
in  addition  to  the  olfactory,  is  present  in  the  orbital  surface  of 
the  frontal  lobe  of  the  Gorilla's  brain,  and  that  resembles  in  both 
hemispheres  rather  the  cruciform  than  the  orbital  fissure  of  Man. 

If  the  interpretation  just  oflfered  of  the  convolutions  of  the 
frontal  lobe  of  the  brain  of  the  Gorilla  be  correct,  it  follows  that  the 
frontal  lobe  of  the  brain  of  the  monkeys  below  the  Gibbon  must 
consist  essentially  of  only  two  convolutions,  the  superior  and 
middle  frontal,  the  inferior  frontal  convolution  being  in  them 
but  little  developed,  as  in  Macaciis,  or  absent  altogether  as  in 
Cercopithecus,  If  such  be  the  case  then  the  convolution  in  monkeys 
described  by  Gratiolet^  as  being  the  inferior  or  third  frontal 
must  be  regarded  as  being  the  middle  or  second  frontal  con- 
volution, the  inferior  frontal  convolution  being  but  little,  if  at 
all  developed.  The  view  just  offered,  advanced  also  by  Bischoff/ 
as  to  the  nature  of  the  convolutions  of  the  frontal  lobe  in  the 


^  Memorie  dclla  R.  Accad.  delle  Scienze  di  Torino.  1829,  T.  XXXV. 
''Memoire  sur  les  plis  ceiebraux  de  THomme  ei  des  Primates. 
'Beimlge  zur  Anatomic  des  Hylobates  Icuciscu-,  p.  78,  Miiiichen,  1870. 
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primates,  if  correct,  has  a  physiological  as  well  as  a  morphological 
significance  when  considered  in  connection  with  the  localization  hy 
Broca  and  other  observers  of  the  centre  of  articulate  language  in  the 
inferior  or  third  frontal  convolution.  For  if  the  centre  of  speech  be 
localized  in  that  convolution,  in  its  absence,  though  the  larynx  and 
nerves  involved  be  present,  the  nervous  plexus  being  inconiplete, 
speech  becomes  impossible.  The  parietal  lobe  anteriorly  is  separated 
from  the  frontal  lobe  by  the  central  fissure,  posteriorly  from  the 
occipital  by  the  external  and  internal  occipital  fissures  and  laterally 
and  inferiorly,  at  least  in  great  part,  from  the  temporal  lobe  by  the 
posterior  branch  of  the  Sylvian  fissure.  The  posterior  central  con- 
volution, the  most  anterior  portion  of  the  parietal  lobe,  may  be 
regarded  as  giving  origin  to  the  superior  and  inferior  parietal 
lobules  which,  passing  backward  towards  the  occipital  lobe,  are 
separated  by  the  parietal  fissure,  PI.  XI,  ^g.  2. 

The  parietal  fissure  begins  above  and  a  little  beyond  the  middle 
of  the  posterior  branch  of  the  Sylvian  fissure  and  passes  upward 
and  forward,  then  obliquely  upward  and  backward,  and  having 
nearly  reached  the  top  of  the  hemisphere  turns  again  and  finally 
passes  into  the  external  occipital  fissure.  Of  the  three  secondary 
fissures  of  the  superior  parietal  lobule,  the  most  noticeable  is  that 
upon  the  surface  of  the  hemisphere,  just  posterior  to  the  central 
fissure  which  resembles  very  much  in  its  form  the  cruciform 
fissure  of  the  orbital  surface  of  the  frontal  lobe.  Of  the  convolu- 
tions entering  into  the  formation  of  the  inferior  parietal  lobule  we 
regard  those  surrounding  the  terminations  of  the  Sylvian  and 
superior  temporal  fissures  as  being  the  supramarginal  and  angular 
convolutions. 

The  mesial  surface  of  the  parietal  lobe  of  our  Gorilla  was  not  as 
well  preserved  as  the  remaining  parts  of  the  brain,  nevertheless  that 
part  of  it  lying  between  the  ascending  branch  of  the  calloso-marginal 
and  internal  occipital  fissures  was  identified  as  prsecuneus.  The  occip- 
ital lobe,  forming  the  posterior  portion  of  the  hemisphere,  is  separated 
from  the  parietal  lobe  mesially  and  internally  by  the  internal  occipital 
fissure,  and  externally  and  laterally  by  the  external  occipital  fissure. 
There  are,  however,  no  distinct  boundaries  between  the  occipital  lobe 
laterally  and  inferiorly  and  the  parietal  and  temporal  lobes,  the 
occipital  passing  continuously  into  the  latter  lobes  as  the  occipital 
and  occipito-temporal  convolutions.  The  internal  and  external 
occipital  fissures  in  the  brain  of  the  Gorilla  might  be  viewed  when 
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taken  together  as  correspondiog  to  the  parieto-occipital  fissure  in 
the  brain  of  Man,  supposing  the  latter  to  be  broader  aod  bridged 
over  by  the  first  occipital  convolution.  It  appears  to  us,  however, 
as  more  probable  that  the  internal  occipital  fissure  alone  in  the 
Gorilla  should  be  regarded  as  homologous  with  the  parieUH>cci{ntal 
fissure  in  Man,  the  external  occipital  fissure  in  the  Gorilla  corre- 
sponding to  the  fissure  described  in  the  brain  of  Man  as  the  trans- 
verse occipital  fissure.  That  the  latter  view  is  the  correct  one  is 
still  further  shown  by  the  fact  already  referred  to  of  the  parietal 
fissure  passing  into  the  transverse  occipital  fissure,  which  is  often  the 
case  in  Man.  On  the  mesial,  as  well  as  upon  the  superior  surface, 
the  occipital  is  as  distinctly  separated  from  the  parietal  lobe  by  the 
parieto-occipital  fissure  in  the  brain  of  the  Grorilla  as  in  the  brain  of 
Man.  It  should  be  mentioned,  however,  that  in  the  brain  of  the  Gor- 
illa the  parietooccipital  does  not  reach  the  calcarine  fissure,  as  is  usu- 
ally the  case  in  the  brain  of  Man,  the  two  fissures  being  separated 
by  a  distinct  convolution,  the  "deuxi^me  plis  de  passage  interne" 
of  Gratiolet,  the  **  untere  imraere  Scheitelbogen  windung"  of 
Bischoff*.  That  is,  the  part  of  the  occipital  lobe  described  in  the 
brain  of  Man  as  the  wedge-shaped  convolution  or  cuneus  is  divided 
in  the  brain  of  the  Gorilla  into  an  upper  and  larger,  and  a  lower  and 
smaller  portion.  A  similar  disposition  usually  obtains  in  the  brain 
of  the  anthropoids  and  the  lower  monkeys,  though  this  convolution 
may  be  absent  on  one  side  at  least,  as  was  observed  by  the  author^ 
in  the  case  of  a  Chimpanzee.  On  the  other  hand,  it  should  be  men- 
tioned, as  stated  several  years  ago  by  the  author*  in  a  communica- 
tion made  to  this  Academy,  that  he  had  observed  this  convolution, 
that  is,  the  **  deuxi^me  plis  de  passage  interne  "  of  Gratiolet,  in  the 
brain  of  Man,  and  he  takes  this  opportunity  of  calling  attention  to 
its  presence  in  the  brain  of  the  white  man  as  well  as  in  that  of  the 
negro. 

The  calcarine  fissure  in  the  brain  of  the  Gorilla  passed  into  the 
hippocampal  fissure,  the  convolution  of  the  hippocampus  being 
thereby  separated  from  the  convolution  of  the  corpus  callosum.  In 
this  respect  the  brain  of  the  Gorilla  agrees  with  that  of  the  remain- 
ing anthropoi«ls  and  lower  monkeys,  in  which  the  calcarine  usually 
passes  into  the  hippocampal*  fissure.  In  the  brain  of  the  Gorilla 
described  by  Broca,  however,  the  calcarine  did  not  reach  the  hippo- 

1  Proceedings  A.  N.  S.,  Pnila.,  1879.  ' 

*  Proceedings  A.  N.  S.,  Phila.,  1880. 
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•campal  fissure,  the  convolution  of  the  hippocampus  passing  continu- 
ously into  the  convolution  of  the  corpus  callosum,  a  disposition 
sometimes  observed  in  other  anthropoids  and  monkeys,  as  in  the 
Chimpanzee,  Gibbon  and  Spider  Monkey,  and  which,  with  few  ex- 
ceptions, obtains  in  Man.  The  first  occipital  convolution,  already 
referred  to  as  separating  the  parietal  and  occipital  lobes,  in  winding 
-around  the  transverse  occipital  and  the  parieto-occipital  fissures, 
PI.  XII,  ^g.  3P,  forms  an  arch  convex  inward,  then  convex  outward, 
serving  to  connect  the  occipital  with  the  parietal  lobe,  PL  XII,  fig. 
3  p,and  more  especially  with  the  supramarginal  lobule  of  the  latter. 
Hence  the  various  names,  annectant,  bridging  convolutions,  premier 
plis^de  passage  externe,  obere  immereScheitelbogen  windung,  given  to 
this  convolution  as  well  as  that  of  first  occipital  convolution. 

This  bridging  or  arching  convolution  is  well  developed  in 
both  hemispheres  of  the  brain  of  the  Gorilla,  that  of  the  right 
hemisphere  being  slightly  less  superficial  than  that  of  the  left.  On 
neither  side  of  the  brain,  PL  XII,  ^g.  3,  of  the  Gorilla 
<can  it  be  said,  however,  that  there  exists  an  operculum, 
so  striking  a  feature  in  the  brain  of  the  Chimpanzee  and 
of  the  lower  monkeys.  The  second  occipital  convolution,  lying 
behind  the  transverse  occipital  fissure  and  outside  the  first 
occipital  convolution,  passes  into  the  parietal  lobe  and  more  partic- 
ularly into  the  angular  convolution  of  the  latter.  The  third  occip- 
ital convolution,  better  denned  on  the  right  side  than  on  the  lefl 
in  the  brain  of  our  Gorilla,  passes  from  the  posterior  extremity  of  the 
hemisphere  into  the  second  and  third  temporal  convolutions,  PI.  XI, 
fig.  2u,  V.  Unfortunately  the  inferior  surface  of  the  occipital 
lobe  of  our  specimen  was  too  much  altered  to  admit  of  exact  descrip- 
tion. Judging  from  what  remains  of  it  as  compared  with  the  cor- 
responding part  of  the  brains  described  by  Bischofi*and  Broca,  the 
lateral  and  median  occipitotemporal  convolutions  must  have  been 
present  and  well  defined.  The  temporal  lobe,  while  distinctly  sep- 
arated from  the  frontal  and  parietal  lobes  by  the  Sylvian  fissure, 
passes  without  defined  boundaries,  as  just  seen,  into  the  occipital 
lobe  and  consists  essentially  of  three  convolutions.  The  superior 
temporal  convolution,  PL  XI,  fig.  2  t,  lying  between  the  fissure  of 
-Sylvius  and  the  superior  temporal  fissure,  passes  obliquely  upward 
and  backward  into  the  superior  marginal  convolution.  The  middle 
temporal  convolution,  lying  between  the  superior  temporal   and 
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inferior  temporal  convolutions,  passes  partly  into  the  angular  con  volu-- 
tion  and  partly  into  the  occipital  lobe.  The  inferior  temporal  coutoIu- 
tion,  PI.  XI,  fig.  2V,  Ijring  below  the  inferior  temporal  fisBore,  paaBes 
into  the  occipital  lobe.  The  fiflh  lobe,  insula  or  island  of  ReQ, 
lying  between  the  frontal,  parietal  and  temporal  lobes,  is  bat  little 
developed  in  the  brain  of  our  Gorilla,  much  less  so  than  in  the  brain 
of  the  Chimpanzee  described  by  the  author.  The  insula,  while 
entirely  covered  by  the  operculum  on  the  left  hemisphere,  is  but 
partly  so  in  the  right.  Unfortunately  the  hemispheres  were  so 
altered  on  the  mesial  surface  in  the  hippocampal  region  as  to  render 
impossible  the  demonstration  of  the  lateral  ventricle  with  its  hippo- 
campus major  and  minor,  etc.  Inasmuch,  however,  as  the  parts  in 
question  were  demonstrated  by  the  author  in  the  brains  of  the  Orang 
and  Chimpanzee,  as  had  been  done  previously  by  others,  doubtless 
they  existed  in  the  brain  of  our  Gorilla.  As  to  the  remaining  parts  of 
the  brain  of  the  Gorilla  the  medulla  and  pons  did  not  present  any  espe- 
cially noticeable peculiarites.  The  cerebellum, PL XII,  fig.4,however, 
was  not  only  absolutely  but  relatively  jailer  than  that  of  Man  or  of 
the  Chimpanzee  or  Orang,  and  was  entirely  covered  by  the  oerebruniy 
the  posterior  or  occipital  lobes  extending  beyond  the  cerebellum  to 
an  extent  of  several  millimetres,  and  this  though  the  brain  bad 
been  lying  in  alcohol  for  many  months. 

The  cerebellum  was  entirely  covered,  as  was  also  the  case  in  the 
two  other  brains  of  the  Gorilla  already  referred  to  as  having  been 
too  much  altered  to  admit  of  description.  It  was  equally  well  cov- 
ered in  the  brain  of  the  adult  Gorilla  sent  many  years  ago  by  the 
Rev.  Mr.  Nassau  to  Dr.  Morton  but  which  was  unfortunately  in  such 
a  condition  in  other  respects  as  to  render  it  unfit  for  description.  It 
may  be  mentioned  incidentally  that  the  cerebellum  of  the  Chim- 
panzee is  larger  than  that  of  cither  the  Gorilla  or  Orang,  and  it 
would  appear  that  while  it  is  entirely  covered  by  the  cerebrum  in 
the  adult  or  nearly  adult  animal,  it  is  partly  uncovered  by  the 
cerebrum  in  the  young  animal.  At  least  of  three  Chimpanzees  dis- 
sected by  the  author,  in  the  two  young  animals  it  was  demonstrated 
before  the  brain  was  taken  out  of  the  skull  that  the  cerebellum 
was  not  covered  bv  the  cerebrum,  and  the  same  condition  was 
observed  in  the  brain  of  the  young  Chimpanzee  dissected  by  Mr. 
Arthur  E.  Brown,  Suiwrintendent  of  the  Philadelphia  Zoological 
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Garden,  as  well  as  in  those  described  by  Bischoff/  Muller,* 
Giacomini.'  In  the  third  Chimpanzee,  a  nearly  adult  animal  dis- 
sected by  the  author,  the  cerebellum  was  entirely  covered  by  the 
cerebrum,  and  such  was  stated  to  be  the  case  in  the  brain  of  the 
Chimpanzee  described  many  years  ago  by  Marshall.*  Of  eight 
Chimpanzee  brains,  in  six  the  cerebellum  was  found  uncovered  by 
the  cerebrum,  in  two  covered. 

In  a  previous  communication  addressed  to  the  Academy* 
it  was  stated  that  no  one  anthropoid  ape  was  more  closely 
related  to  Man  in  the  totality  of  its  organization  than  another 
and  that  no  anthropoid  now  known  could  be  regarded  as  the 
ancestor  of  the  other  anthropoids,  still  less  as  the  ancestor  of 
Man,  each  anthropoid  agreeing  in  some  respects  with  related  forms 
and  with  Man  and  differing  from  them  in  others.  A  comparison  of 
the  brain  of  the  Gorilla  with  that  of  the  Orang,  Chimpanzee  and  Man 
confirms  the  conclusion  then  arrived  at.  While  the  fissures  and 
convolutions  are  disposed  as  we  have  seen  in  the  brain  of  the  Gorilla 
in  the  same  manner,  generally  speaking,  as  in  that  of  Man  or  of  the 
Chimpanzee  or  Orang,  it  is  nevertheless  a  low  type  of  brain,  being 
much  less  convoluted  than  the  brain  of  Man  or  of  either  of  the  two 
other  anthropoids.  It  might  be  supposed  that  this  was  due  to  the 
fact  of  the  brain  just  described  being  that  of  a  young  animal.  That 
such,  however,  is  not  the  case  is  shown  by  the  two  other  brains  of 
the  Gorilla  not  being  any  more  convoluted,  though  both  of  them 
were  larger  and  heavier  and  from  older  animals. 

The  brain  of  the  Gorilla  further  differs  from  that  of  Man  or  of  the 
Chimpanzee  or  Orang  in  the  markedly  pointed  shape  of  its  frontal 
lobe,  in  the  absence  of  the  lower  portion  of  the  inferior  or  third 
firontal  cojivolution,  and  in  its  orbital  surface  being  so  concave.  With 
reference  to  this  portion  of  the  frontal  lobe  in  the  Gorilla  it  may  be 
incidentally  mentioned  that  the  corresponding  part  in  the  brain  of 
the  Chimpanzee  and  especially  in  that  of  the  Orang,  presents  the 
cruciform  and  orbital  fissures  disposed  exactly  as  in  Man,  the 
orbital  fissure  being  readily  distinguished  from  the  anterior  branches 
of  the  Sylvian  fissure.  Had  all  these  fissures  been  present  in  t 
brain  of  their  Grorilla   the  interpretation  of  the  orbital  re 

*  Gchirn  des  Champanzee,  1871. 

*  Archiv  fur  Anthropologie,  1887. 

»  Aui  dclla  R.  Accad.  Torino,  1889. 

*  Natural  History  Review,  1861. 

*Proc.  Acad.  Nat.  Sciences  Philad.,  1880. 
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would  not  have  given  rise  to  the  discussion  between  Pansch  and 
Bischoff  already  referred  to.  On  the  other  hand  the  Gorilla  agrees 
with  the  Orang  in  the  superficial  disposition  of  the  occipital  con- 
volutions, the  operculum,  so  conspicuous  a  feature  in  the  brain  of 
the  Chimpanzee,  being  absent.  If  it  be  permitted  in  the  absence  of 
living  links  or  sufficient  fossil  remains  to  speculate  upon  the  devel- 
opment of  Man  and  the  anthropoids  from  lower  forms  of  simian  life  it 
might  be  inferred  from  the  character  of  the  brain  that  the  Crorilla 
had  descended  from  some  extinct  Cynocephalua ;' the  Chimpanzee 
and  Orang  from  extinct  Macacque  and  Gibbon-like  forms,  and 
Man  from  some  generalized  ^imian  form  combining  in  itself  the 
characteristics  of  existing  anthropoids.  The  remote  ancestors  of 
such  extinct  forms,  to  recede  still  farther  in  geologic  time,  euch 
as  Necrolemur  of  Filhol,  Noiharctus  of  Leidy,  Limnotherium  of 
Marsh,  Anaptomorphua  of  Cope,  the  latter  the  most  simian 
Lemur  yet  discovered,  resembled,  as  their  names  imply,  the  living 
Lemurs  of  the  present  day,  intermediate  forms  connecting  the  extinct 
and  existing  genera  having  once  lived  but  having  now  passed  away. 
Notwithstanding  the  value  and  importance  of  the  remains  of  Meso- 
donts,  Prosimiae  and  Lemurs  discovered,  especially  by  Leidy,  Marsh 
and  Cope,  in  the  eocene  formations  of  the  Rocky  Mountains,  a  much 
more  complete  series  of  simian  remains  than  is  now  available  must 
be  placed  at  the  disposal  of  the  evolutionist  before  even  a  general  out- 
line of  the  geueology  of  Man  and  the  remainiug  primates  can  be 
established. 
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OH  THE  AHATOMT  OF  8AGDA,  CT8TIC0P8I8,  JE0I8TA  AND 

DENTELLABIA. 

BY   HENRY   A.   PILSBRY. 
Bftgda  (Hyalosagda)  similis  C.  B.  Adams.    (PI.  XIII,  fige.  A.  B.  C.  D.  B.) 

The  specimens  were  collected  by  Mr.  C.  W.  Johnson  at  Port 
Antonio,  Jamaica,  in  April,  1891.     They  were  killed  by  drowning. 

The  foot  is  very  long  and  narrow,  measuring  length  20,  breadth 
in  the  middle,  3  mm.      The  sides  of  the  sole  are  subparallel.     The 
sole  (PI.  XIII,  fig.  E,  «.)  has  a  central  longitudinal  sulcus,  but  is  not    • 
tripartite.     Above,  the  foot  is  granulated. 

The  jaw  (PI.  XIII,  fig.  D.)  is  delicate,  thin  and  arcuate,  having 
no  median  projection.  It  resembles  somewhat  the  jaw  of  Microphysa 
and  Bulimnlus,  seeming  to  be  composed  of  twenty-seven  narrow 
vertical  plates,  soldered  together,  but  slightly  overlapping  on  their 
outer  edges.  This  shingle-like  imbrication  is  not,  however,  as 
marked  as  in  Bulimulus,  The  teeth  resemble  those  of  Sagda 
haldemaniana  as  figured  by  W.  G.  Binney,  but  they  are  shorter. 

The  genital  system  (PI.  XIII,  figs.  A.  B.  C.)  is  elongated.  The 
female  organs  (fig.  C.)  lack  dart  sac  or  other  accessory  glands.  The 
oviduct  of  the  several  specimens  examined,  contained  from  four  to 
six  ova,  of  a  short-oval  form,  measuring  2*4  x  1*8  mm.  The  %^^ 
shell  is  hard,  brittle  and  calcareous.  The  albumen  gland  (a.  gl.)  is 
narrow.  The  duct  of  the  spermatheca  («p.)  is  very  long,  and  is 
swollen  at  its  origin.  The  male  organs  (figs.  A.  B.)  are  peculiar. 
The  penis  sac  (p.)  is  long,  and  at  its  apex  are  inserted  the  vas 
deferens  (v.  d.),  the  retractor  muscle  (r.  />.)  and  a  long  folded 
flagellum  (/?.).  From  the  middle  of  the  penis  sac  springs  a  curiously 
complicated  accessory  diverticulum  (figs.  A.  B.,  2.  o.).  This  organ 
is  at  first  of  equal  size  with  the  j^enis  itself,  but  it  then  becomes  very 
narrow ;  it  again  widens  into  a  long,  convoluted  blind  sac.  In  fig. 
A.  this  organ  is  seen  in  its  natural  position  as  it  lies  folded  within 
the  body-cavity.  In  fig.  B.  the  organ  is  seen  uncoiled  to  show  its 
form  and  length.  I  do  not  know  that  any  similar  structure  has  been 
observed  hitherto.  The  retractor  muscle  of  the  penis  seemed  to  be 
attached  to  the  vaginal  sac,  instead  of  to  the  body-wall.  This  may 
possibly  be  a  mistake,  however. 
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Cystioopsis  tenenima  C.  B.  Adams.    (PI.  XIII,  fig.  F.) 

The  single  specimen  which  furnished  the  following  details  was 
taken  by  Mr.  C.  W.  Johnson  at  Port  Antonio,  Jamaica,  in  April, 
1891. 

The  animal  is  black  externally.  The  foot  is  short ;  sole  indis- 
tinctly tripartite. 

The  genitalia  (PI.  XIII,  fig.  F.)  are  more  like  Sagda  than  any  other 
form  as  yet  known,  and  the  group  must  evidently  be  removed  from 
the  vicinity  of  Hemiirochus,  where  it  has  hitherto  been  placed.  The 
female  system  has  the  uterus  enormously  distended  with  young,  which 
were  twenty-seven  in  number  in  the  specimen  examined.  The  young 
shells  are  globular,  consisting  of  two  whorls ;  when  dry  they  are 
very  iridescent.  Those  in  the  upper  part  are  lees  developed  than 
the  lower  ones,  and  a  single  ovum,  enclosed  in  a  very  thin,  brittle 
white  shell,  was  found.  The  spermatheca  (sp,)  has  a  long,  bifurcat- 
ing duct,  closely  bound  to  the  oviduct,  its  extreme  upper  portion 
only  being  free.  The  peni^  sac  ( /?.)  is  long,  the  vas  deferens  inserted 
near  its  summit.  It  terminates  in  two  flagellatQ  organs  (^.)  the 
smaller  being  short  and  sickle-shaped.  At  the  lower  fourth  of  the 
penis-sac  arises  an  organ  comparable  to  the  accessory  organ  in 
Sagda  mnilU.    This  organ  terminates  in  two  long  flagella  (x,  x.') 

Aegista  platyomphala  Mlldff.    ;P1.  XIII,  figs.  G.  H.) 

A  specimen  containing  the  dried  animal  furnished  the  jaw  and 
lingual  membrane.  The  jaw  (PI.  XIII,  fig.  H.)  is  rather  strong, 
slightly  arcuate,  and  furnished  with  five  or  six  wide  unequal  ribs. 
These,  with  the  exception  of  the  one  nearest  the  center,  are  low 
and  not  strongly  defined.  The  cutting  edge  is  weakly  denticulated 
by  the  ribs.    The  superior-lateral  portions  of  the  jaw  are  thin. 

The  radula  (PI.  XIII,  fig.  G.)  is  short  and  broad,  consisting  of  33- 
1-33  teeth.  The  rhachidian  tooth  (r.)  and  the  inner  ten  laterals 
lack  side  cusps.  The  eleventh  lateral  develops  a  side  cusp.  There 
are  fifteen  or  sixteen  true  lateral  teeth.  The  inner  marginal  teeth 
become  tricuspid  by  the  bifurcation  of  the  principal  cusp  ;  the  outer 
marginals  are  quadricuspid,  the  side  cusp  also  bifurcating. 

The  shell  furnishing  these  preparations  is  No.  60,443  of  the 
Academy  collection.  Collected  by  Mr.  B.  Schmacker.  Locality, 
Kwaugtung(Guangdung),  China. 

CaraooluB  (Dentellaria)  orbioulata  Vvt.    (PI.  XIIT,  tig.  I.  J.) 

The  specimens  were  collected  in  Martinique  by  TAbb^  Vathelet, 
and  transmitted  to  ine  by  post,  alive. 
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The  jaw  of  this  species  has  been  figured  as  smooth  by  Binney,  but 
as  that  examined  by  me  difiers  in  having  about  seven  low,  unequal, 
rounded  ribs,  I  have  deemed  it  best  to  figure  it  for  comparison  (fig. 
J.).  It  is  likely  that  there  is  considerable  variation  in  this  organ, 
some  closely  allied  species  having  a  strongly  ribbed  jaw,  others  a 
smooth  jaw,  as  Binney  has  demonstrated. 

The  sole  is  indbtinctly  tripartite. 

The  genitalia  are  intermediate  between  those  of  Lucema  and 
Caracolus  s.  str.  The  penis  has  a  short  flagellate  extension  beyond 
the  insertion  of  the  vas  deferens  (fig.  I,y?.).  The  spermatheca  duct 
is  long  («p.) 

The  genitalia  of  Caracolus^  Lucema,  Dentellaria  and  Thelidomus 
have  proved  that  the  reference  of  all  these  large,  opaque  Helices  of 
tropical  America  to  a  single  genus  (  Caracolus)  is  a  natural  arrange- 
ment. The  classification  proposed  by  me  in  1889  ^  mainly  upon 
concbologic  characters,  will  therefore  stand.  It  is  safe  to  predict 
that  the  South  American  sections  LahyrinthiLS  and  Isomeria  will 
prove  to  be  essentially  similar  to  Lticema  and  Dentellaria  in 
anatomy. 

Explanation  of  Plate  XIII. 

V 

Fig.  A.  Genitalia  of  Sagda  similis,  showing  the  penis  and  the  lower  portion  of 
the  female  system,  /.  i>enis ;  r.  p.  retractor  muscle  of  the  penis ;  yf. 
flagellum;  2,  o.  accessory  organ  of  the  penis;  v.  d.  vas  deferens. 

Fig.  B.  View  ol  the  lower  portion  of  the  penis  with  its  accessory  organ,  the  latter 
partially  pinned  out.     Lettering  as  in  6g.  A. 

Fig.  C^  Female  genital  organs  of  Sagda  similis.  At  0,  are  seen  eggs  in  the  ovi- 
duct. 

Fig.  D.     Jaw  of  Sagda  similis. 

Fig.  £.  Foot  of  Sagda  simiiis.  t.  tail,  showing  granulation,  s.  sole  showing  the 
median  furrow. 

Fig.  F.  Genital  system  of  Cysticopsis  tenerrima  Ad.  /.  penis ;  fl.  flagellum  ;  r.  p. 
retractor  muscle;  v.  d.  vas  deferens  x.  x.  flagellate  extensions  of  the 
accessory  organ  of  penis ;  g.  cl.  genital  cloaca ;  sp.  spermatheca ;  a.  gl. 
albumen  gland ;  h.  d.  hermaphrodite  duct. 

Fig.  G.     Teeth  of  Aegista  platyomphala  Mlldff. 

Fig.  H.     Jaw  q{  Aegista  platyomphala  Mlldff. 

Fig.  I.     Genitalia  of  Dentellaria  orbiculata  F6r.     Lettering  as  in  Fig.  F. 

Fig.  J.     Jaw  of  Dentellaria  orbiculata  F6r. 

*  Manual  of  Conchology,  2d  Series,  V,  p.  75,  76. 
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May  3. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty-six  persons  present. 

In  Memory  of  Dr.  Sereno  Watson — The  following  resolutions 
were  received  from  the  Botanical  Section  and  unanimously 
adopted : — 

Whereas — The  Botanical  Section  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  has  learned  with  profound  regret  of  the 
death  of  Dr.  Sereno  Watson  of  Cambridge,  Mass.,  and  desirous  of 
placing  on  record  its  sense  of  this  great  loss,  in  consequence  of  which 
botanical  science  througout  the  world  suffers,  therefore. 

Resolved. — That  we  recognize  his  invaluable  services  in  the'dis- 
semination  of  a  knowledge  of. American  botany,  a  work  to  which 
he  had  given  his  undivided  attention  for  many  years  and  which  has 
rendered  his  name  famous  wherever  the  study  of  plants  and  plant 
life  has  been  cultivated. 

Resolved, — That  a  copy  of  this  minute  be  forwarded  to  the 
President  of  Harvard  University  and  to  the  Gray  Herbarium  at 
Harvard  with  which  he  was  so  long  associated,  and  that  the  same 
he  offered  for  publication  in  the  Proceedings  of  this  Academy. 


May  10. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Forty- two  persons  present. 

The  deaths  of  D.  B.  Cummins,  a  member,  and  of  Dr.  C.  A. 
Dohrn,  a  correspondent,  were  announced. 


May  17. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty- three  persons  present. 


May  24. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty-three  persons  present. 
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On  the  Cephalo- humeral  Muscle  and  the  so-called  rudimental  Clav- 
icle of  Carnivora. — Dr.  Harrison  Allen  spoke  of  some  of  the 
peculiarities  of  the  cephalo-humeral  muscle  in  mammals  and  invited 
especial  attention  to  the  presence  of  a  small  fibro-cartilaginous  disc 
in  the  junction  of  the  cephalo-humeral  with  the  muscles  which  are 
inserted  in  the  bones  at  the  region  of  the  shoulder.  This  is  well 
defined  in  Felis  and  is  identified  as  a  rudimental  clavicle.  Dr. 
Allen  had  detected  this  structure  in  Herpestisy  Taxidea,  Cercoleptes, 
Bassaris  and  Procyon, 

The  cartilage  is  either  in  the  form  of  a  flat  disc  or  a  minute 
scythe-shaped  rod,  and  is  constant  in  lying  directly  over  the 
greatest  convexity  formed  by  the  round  of  the  shoulder.  It  seems 
to  give  strength  to  the  centre  of  a  muscle-system  of  which  the 
cephalic,  cervical,  pectoral  and  latissimal  sheets  are  parts.  The 
identification  of  such  a  plate  or  rod  with  a  true  clavicle  is  doubtful 
since  in  Balantiopieryx  (a  genus  of  bats)  the  structure  above  de- 
scribed is  remarkably  developed  while  the  clavicle  is  as  well 
formed  as  in  any  other  animal.  The  long  rod-like  body  is  con- 
tinuous with  a  fascicle  of  fibres  arising  from  the  pectoralis  and 
receives  the  insertion  of  the  occipito-pollicalis.  The  anterior  end  of 
the  rod  lies  in  the  upper  border  of  the  wing  membrane  and  is 
continuous  with  the  fibrous  thread  which  represents  the  tendon  of 
the  occipito-pollicalis  as  this  muscle  is  defined  in  the  bats  generally. 
From  both  the  proximal  and  distal  divisions  of  this  muscle  delicate 
fascicles  pass  toward  the  elbow  and  the  entire  plan  appears  to  be 
associated  with  the  rudiment  of  the  characteristic  skin  sac.  Slight 
modification  of  this  arrangement  is  met  with  in  the  allied  genus 
Rhynchonycteris, 

Comparison  of  this  arrangement  with  that  seen  in  the  common 
brown  bat  {Adelonycteris  fusciis)y  the  noctula  bat  {Xoctulinia 
noctula),  and  the  false  vampire  (  Vampyrus  spectrvvi)  showed  that 
the  part  taken  by  the  rod  in  Balanilopteryx  is  the  tendon  of  a 
pectoral  muscle-fascicle  which  is  inserted  into  the  occipito-poUical 
muscle  as  it  crosses  the  shoulder,  while  in  the  group  of  the  Molossi 
the  muscle-fascicle  is  fleshy  throughout  its  entire  extent,  but  on 
the  whole  preserving  the  same  relations.  Thus  the  fibro-cartilage  of 
Balanteopteryx  is  represented  by  fibrous  tissue  in  Adelotiycteris  and 
both  these  in  turn  by  muscle  in  the  Molossi.  Dr.  Allen  believed 
that  it  was  inexact  to  speak  of  a  clavicle  and  of  this  rod  as  things 
which  were  equal.  The  clavicle  acts  with  the  scapula  in  supporting 
the  head  of  the  humerus  but  in  no  wise  limiting  or  determining  its 
movements,  while  the  rod  is  always  over  the  outer  aspect  of  the 
shaft  of  the  humerus  below  its  head  and  here  acts  as  a  check  to 
abduction  of  this  bone. 
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May  31. 
Mr.  Charles  Morris  in  the  chair. 

Twenty-nine  members  present. 

A  paper  entitled  "A  Catalogue  of  the  Fishes  of  Greece,  with 
notes  on  the  Vernacular  Names  now  in  use  and  those  employed  by 
Classical  Authors,"  by  Horace  Addison  Hoffman,  assisted  by  David 
Starr  Jordan,  was  presented  for  publication. 

Hfenry  Redmond,  M.  D.  and  J.  F.  Sachse  were  elected  members. 

Edw.  J.  Miers,  of  London,  was  elected  a  correspondent. 
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ON  THE  MECHANICAL  OENESIS  OF  THE  SCALES  OF  FISHES. 

BY   JOHN   A.   RYDER. 

Fourteen  years  ago  the  present  writer  suggested  that  the  slow 
metamorphosis  of  the  forms  of  the  crowns  of  the  teeth  of  mammalia/ 
in  the  course  of  a  vast  number  of  successive  generations,  might  be 
ascribed  to  the  continuous,  slow  and  cumulative  action  of  mechanical 
strains  and  pressures  in  definite  directions,  resulting  in  the  produc- 
tion of  permanent  stresses  and  consequent  changes  in  the  forms  of 
the    crowns,  especially   of  the  molar  series.     The  evidence  since 
accumulated  from  vertebrate  palaeontology  and  anatomy  has  served 
to  strengthen  the  belief  that  such  an  hypothesis  cannot  be  dismissed 
as  useless  until  a  better  one  has  been  offered  in  its  stead.     The  pre- 
sent paper  is  an  attempt  to  apply  somewhat  analogous  reasoning  to 
a   somewhat  simpler,  but  no  less  interesting,  problem  in  morpho- 
genesis. 

The  mechanical  hypothesis  now  to  be  offered  respecting  the  genesis 
of  the  scales  of  fishes,  accounts  for  the  origin  of  such  scales  from  a 
oontiuuous  subepidermal  matrix,  which  may  be  regarded  as  a  base- 
ment membrane.  Such  a  matrix  is  found  to  actually  exist  in  some 
forms,  at  an  early  stage,  just  beneath  the  epidermis.  It  is  thickest 
on  the  dorsal  and  lateral  aspects  of  the  body  as  is  seen  in  sections 
of  the  young  of  the  scaleless  Batrachus  tau,  for  example.  Such  a 
Ynatrix  also  exists  in  the  larval  stages  of  other  scale-bearing  forms 
^nd  may  be  continuous  with  the  very  attenuated  basement  mem- 
l>rane  from  which  the  actinotrichiaor  primordial  fin-rays  of  embryo 
fishes  seem  to  be  in  part  differentiated.  Such  a  matrix  is  almost 
cio-extensive  with  the  whole  epidermal  layer  of  the  young  of  many 
types  of  fishes,  just  at  the  time  when  the  scales  commence  to  be 
developed. 

The  hypothesis  further  accounts  for  the  arrangement  of  the  scales 
i  n  longitudinal  and  in  oblique  rows  in  two  directions.  The  oblique 
^**ow8  are  arranged,  as  is  well-known,  in  a  direction  from  above 
ciownward  and  backward  and  also  in  the  reverse  direction  from 
tfcelow  upward  and  backward.  That  is,  the  scales  may  be  counted 
in  rows  in  three  directions  downward  and  forward  as  well  as  down- 

*  On  the  Mechanical  Genesis  of  Tooth-forms.  Proc.  Acad.  Nat.  Sciences,  1878. 
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ward  and  backward,  and,  starting  from  any  scale  in  any  oblique 
row,  they  may  be  counted  either  forward  or  backward  longitudinally 
or  in  conformity  with  the  direction  of  the  axis  of  the  body  of  the 
fish.  Til  is  is  conspicuously  the  case  in  Clupeoids  and  some 
Cyprinoids. 

In  such  archaic  types  as  these,  approximating  the  primitive  iso- 
spondylous  condition,  it  is  also  found  that  the  number  of  scales  in  a 
longitudinal  row  corresponds,  on  the  sides  of  the  body,  very  exactly 
with  the  number  of  muscle-plates  or  somites  of  the  body.  It  is  also 
found  that  the  myocommata  or  sheets  of  connective  tissue  interven- 
ing between  the  successive  somites  are  attached  with  great  firmness 
to  the  deeper  layers  of  the  skin  or  corium.  Such  a  construction, 
together  with  the  |)eculiar  arrangement  of  the  muscle  plates  at  the 
time  the  scales  begin  to  develop  conditions  the  further  growth  of 
the  scale  matrix.  This  is  affected  in  such  a  manner  that  the  whole 
of  the  integument  is  thrown  into  definitely  circumscribed  areolae, 
during  the  ordinary  movements  of  the  fish  in  swimming.  The 
central  portions  of  each  of  these  areolae  are  left  in  a  quiescent  con- 
dition while  their  margins  are  wrinkled  or  folded  as  a  result  of  the 
current  action  of  the  lateral  muscles  of  the  body.  In  this  wise  eacl^ 
and  every  one  of  the  dermal  and  epidermal  areolse  are  circum- 
scribed by  the  action  of  the  fish  in  the  normal  act  of  swimming.  In 
each  of  the  circumscribed  areola?  a  scale  develops;  the  continuity 
of  its  development  with  its  fellows  across  the  margins  of  the  areola 
is  prevented  by  the  continual  bendings  or  flexures  to  which  the 
dermis  is  there  subjected  owing  to  the  action  of  the  muscles. 

This  will  be  better  understood  by  referring  to  the  accompanying 
diagram  representing  the  arrangement  of  the  muscular  somites  of 
a  Cyprinoid  (Carasaius)  with  their  intervening  myocommata  as 
seen  from  the  side  when  the  skin  with  its  scales  is  removed.  Before 
proceeding  further,  however,  it  may  be  well  to  insist  upon  the  fact 
that  the  rows  of  scales  are  found  to  conform  to  the  successive  somites. 
This  is  of  itself  significant.  The  careful  interpretation  of  the  facts 
from  observation,  however,  discloses  a  very  remarkable  effect  due  to 
the  peculiar  arrangement  of  the  muscle  plates. 

As  is  well  known  the  muscular  masses  of  the  sides  of  the  body  of 
a  fish  are  arranged  in  the  form  of  two  longitudinal  trihedral  columns 
separated  along  the  middle  line  of  the  side  a  to  6  into  a  dorsal  and 
ventral  half  The  somites  entering  into  the  composition  of  these 
ventral  and  dorsal  masses  were  at  first  absolutely  continuous  across 
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tbe  longitudina],  horizontal  septum  a,  b.  If  we  suppose  tbe  somites 
of  the  adult  as  developed  from  a  coiitinuoiia  embryonic  segment 
I  JT  m  IV-  y   w  Iff  extending   the    whole 

depth  of  the  body,  then 
will  somites  I,  11,  III, 
IV,  V  etc.,  in  the  figure 
form  two  parallel  series 
of  muscular  blocks 
above  and  below  the 
line  a,  b.  Each  half 
somite  i^  also  seeti  to 
present  no  acute  a[>ex 
directed  backward  at 
the  poiuts  c  and  c* 
above  and  below  the 
F.<i,  I.  line  a,  b.     The  spniites 

1,  II,  III,  IV  and  V  are  therefore  sigmoid  in  outline  as  seen 
from  the  exterior.     The  niyoconimata  or  connective  tissue  septa  1, 

2,  3,  4,  b,  6  etc.,  which  intervene  between  the  somites,  have  a  corre- 
sponding sigmoid  arrangement.  The  sigmoid  or  ^sha|ied  myo- 
commata  and  the  myotomes,  are  reciprociilly  coadaptcd  to  each 
other  in  configuration  like  a  nest  of  ^  ^  ^  ^'s  turned  upon  their 
sides.  If  we  further  supposed  that  thin  and  thick-legged  ^'s 
alternated  thus  ^^^^3!;S  we  might  suppose  the  thiu-legged 
ones  to  represent  the  myocomniata  and  the  thick-legged  ones  the 
muscle  plates  or  myotomes.  The  muscular  fibres  of  the  thick-legged 
^8  run  longitudinally  from  the  posterior  surface  of  the  myocomma 
immediately  in  front  of  it,  to  be  inserted  into  the  anterior  face  of 
tbe  myocomma  immediately  behind  it.  The  muscular  tension  is 
therefore  exerted  upon  the  opposite  sides  of  tbe  mj-ocommala  and  is 
thus  propagated  along  tbe  sides  of  the  body  from  the  head  to  the 
tail,  from  the  fitst  to  tbe  last  myotome.  But  the  tension  upon  tbe 
inner  face  of  the  skin  is  along  the  lines  of  insertion  of  the  myocom- 
mata  1  e'c,  2  c'o,  3  c'e,  etc.,  this  will  serve  to  wrinkle  the  skin  not 
only  along  the  lines  1  e'c  2  p'c,  etc.,  but  also  to  cause  wrinkle.'^  to 
appear  along  the  dotted  lines,  d,  d',  e  and  e*.  In  this  way  it  is  easy 
to  see  that  the  whole  lateral  integument  will  be  thrown  into  definitely 
circumscribed  rhomboidal  areokc  in  which  separate  overlapping 
scales  »,  »,  »,  »,  may  ap[)ear.      Tbe  wrinkles  thus  produced  by  tbe 
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tension  of  myocommata  upon  the  integuments  of  the  body  will  croes 
each  other  and  be  reinforced  at  six  points  in  the  zigzag  t^pnsverse 
course  of  each  myocomraa,  viz.,  twice  at  each  of  the  points  c  and  c' 
and  along  the  line  a,  h,  where  the  middle  limb  of  the  ^  rests. 

The  only  point  which  now  remains  to  be  discussed  is  the  imbrica- 
tion of  the  scales.  This  is  also  as  readily  accounted  for  as  the 
delimitation  of  the  scale-forming  areolae,  «,  «,  s,  and  their  tri-linear 
arrangement  in  three  directions  in  the  convex  surface  of  the  integu- 
ment by  means  of  the  mechanical  hypothesis  here  outlined.      If  we 


Fig.  2. 

were  to  make  a  longitudinal  transverse  section  through  a  fish  alqng 
the  plane  of  the  letters  c,  c,  c,  or  d  d  d  of  Fig.  1,  we  should  get  a 
section  like  Fig.  2  in  which  the  myotomes  M,  M,  M,  etc..  Fig.  2 
were  again  found  to  be  V-shaped  on  either  side  of  the  medial  axis 
or  vertebral  column  c,  c.  Fig.  2.  This  proves  that  the  myotomes 
are  really  cones  fitting  into  one  another  and  that  if  we  suppose  the 
first  one  to  be  inserted  into  the  base  of  the  skull  along  the  line  -4, 
5,  Fig.  2,  that  point  becomes  the  anterior  fulcrum  or  'povni  (Tapput 
of  the  whole  muscular  system.  The  tensions  thus  developed  upon 
the  skin  along  the  successive  myocommata  1,  2,  3  etc.,  Fig.  2,  is 
such  that  the  integument  would  be  flexed  inward  opposite  each 
myocomnia  as  shown  in  the  next  figure,  on  a  larger  scale,  which 
represents  the  foldings  of  the  integument  at  the  surface  of  a  part 
of  Fig.  2.     Here  in  Fig.  3,  the  myocommata  w,  i\  wj,  t',  to,  etc. 

are  seen  to  be  inserted 
upon  the  internal  face 
of  the  epidermis  ep,  ep. 
The  membrane  w,  iw, 
7/1,  m,  acted  upon  by 
the  muscular  fibres  of 
the  myotomes  M,  M,  M, 
will  have  the  effect  of 
pulling  the  integument 
inward  in  the  direction 
Fk;.  3.  of  the  arrows  i\  i\  from 

the  linear  points  of  attachment  of  the  myocommata  to  the  inte- 
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guments  at  t,  i,  i,  toward  the  vertebral  bodies  V,  V,  V.  In  this 
manner  will  be  developed  the  imbrication  indicated  by  the  heavy 
border  along  the  posterior  margins  of  the  scales  «,  n,  s,  in  Fig.  1, 
and  in  Fig.  3,  in  longitudinal  section  through  the  scale  sacks  or 
pockets  at  s,  8,  s. 

It  will  be  clear  that  in  the  case  considered  the  arrangement  and 
imbrication  of  the  scales  is  determined  by  the  actions  of  the 
segmentally  arranged  muscles  of  the  body.  In  other  words,  what- 
ever has  determined  the  development  of  somites  has  also,  in  the 
most  clear  and  direct  manner,  determined  the  segmentally  recurrent 
and  peculiar  tri-linear  and  imbricated  arrangement  of  the  scales  of 
many  fishes.  It  may  be  urged  in  objection  that  heredity  has 
determined  the  number,  arrangement  and  the  development  of  the 
somites  and,  therefore,  the  development  of  the  scales  is  also  a  sequence 
of  hereditary  influences  working  thus  indirectly.  This  view  of  the 
case  may  be  admitted  without  invalidating  the  conclusion  that,  given 
the  growing  mechanism  here  described,  the  development  of  the  scales 
would  under  any  circumstances  have  been  interfered  with  at  the 
points  where  the  integument  was  being  continually  flexed,  wrinkled 
or  folded  as  it  is  around  the  integumentary  areolae  wherein  the 
scales  are  formed,  as  has  been  here  proved  to  correspond  with  the 
facts. 

Special  types  of  squamalion  amongst  fishes  may  require  an  inter- 
pretation different  as  to  details  from  the  foregoing,  but  it  is  probable 
that  such  special  cases  will  rather  tend  to  confirm  than  otherwise 
the  views  developed  in  this  sketch  of  an  hypothesis  respecting  the 
mechanical  origin  of  the  arrangement  and  imbrication  of  the  scales 
of  fishes.  For  example,  one  of  the  most  extreme  cases,  that  of  the 
sturgeon,  shows  that  the  smaller  integumentary  plates  between  the 
large  dorsal,  lateral  and  ventral  rows,  conform  to  these  lines  of 
tension  of  the  myocommata  upon  the  integument.  An  even  more 
instructive  example  is  that  of  the  common  eel  in  which  the  scales 
are  oblong  rhombs  or  parallelograms,  arranged  with  their  diameters 
in  oblique  lines,  running  in  two  directions  conformably  with  the 
tensions,  wrinklings  and  foldings  of  the  integuments  produced  by 
the  oblique  insertions  of  the  muscles  when  the  latter  are  brought 
into  action.  Other  cases  where  the  scales  are  very  fine  might  be 
urged  in  objection,  especially  where  several  oblique  rows  of  scales 
are  found  to  correspond  to  each  somite.  Such  parallel  duplication  of 
scale  rows,  however,  does  not  invalidate  the  principle  since  the  rows 
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still  conform  to  the  lines  of  tension  of  the  linear  attachment  of  the 
myocommata  to  the  integuments.  The  hypothesis  may  also  be 
extended  so  as  to  consistently  consider  such  forms  as  the  pipe-fishes 
and  other  anomalous  forms,  where  sluggish  habits  coupled  with  the 
almost  exclusive  use  of  the  dorsal  fin  in  swimming,  has  rendered 
the  lateral  musculature  of  the  body  comparatively  subordinate  in 
function,  and  which  may  even  lead  to  secondary  fusion  of  somites 
and  the  consolidation  of  consecutive  pairs  or  triplets  of  vertebral 
centra  into  single  vertebral  bodies. 

Two  conclusions  of  prime  importance  may  be  drawn  from  the 
hypothesis  and  the  evidence  here  presented,  namely : 

1.  The  scales  of  fishes  bear  a  segmental  relation  to  the  remaining 
hard  and  soft  parts,  and  are  either  repeated  consecutively  and  in 
oblique  rows  corresponding  to  the  number  of  segments,  or  they  may 
be  repeated  in  rows  as  multiples  of  the  somites,  or  segmental  reduc- 
tion may  occur  which  may  affect  the  arrangement  of  the  scales  so  as 
to  reduce  the  number  of  rows  below  the  number  of  somites  indicated 
by  the  other  soft  and  hard  parts. 

2.  The  peculiar  manner  of  interdigitation  of  the  muscular  somites, 
as  indicated  by  the  sigmoid  outline  of  the  myocommata,  as  seen 
from  their  outer  faces,  and  the  oblique  direction  of  the  membranes 
separating  the  muscular  cones,  has  developed  a  mode  of  insertion 
of  the  myocommata  upon  the  corium  which  has  thrown  the  integu- 
ment into  rhombic  areolse  during  muscular  contraction.  These 
areolae  are  in  line  in  three  directions  and  the  folds  separating  them, 
particularly  at  their  posterior  borders,  are  inflected  in  such  a  manner 
by  muscular  tensions,  due  to  the  arrangement  of  muscular  cones,  as 
to  induce  the  condition  of  imbrication  so  characteristic  of  the 
squaination  of  many  fishes. 
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June  7. 

Mr.  John  H.  Redfield  in  the  chair. 

Thirty-nine  persons  present. 

The  death  of  H.  F.  Formad,  M.  D.,  a  member,  was  announced- 


June  14. 
Mr.  Charles  Morris  in  the  chair 

Thirty-five  persons  present. 

A  communication  from  Edw.  D.  Cope  on  the  fauna  of  the  Blanco 
Beds  of  Texas  was  read  and  referred  to  the  Publication  Committee 
as  a  paper  under  the  provisional  title  "  The  Fauna  of  the  Blanco 
Beds  of  Texas." 


June  21. 
Mr.  UsELMA  C.  Smith  in  the  chair. 
Thirty-one  persons  present. 


June  28. 

Dr.  Geo.  H.  Horn  in  the  chair. 

Twenty-four  persons  present. 

The  following  were  elected  members : — 

J.  Hunter  Ewing,  C.  A.  Hamann,  M.  D.,  Henry  Whelen  and 
Francis  M.  Brooke. 

The  following  were  ordered  to  be  printed  : — 
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A  CONTBIBUTION  TO  A  KKOWLEDOE  OF  THE  FAUNA  OF  THE 

BLANCO  BEDS  OF  TEXAS. 

BY  EDW.  D.  COPE. 

Prof.  E.  T.  Durable,  State  Geologist  of  Texas,  appointed  Prof. 
W.  F.  Cummins  to  conduct  the  survey  of  the  northwestern  dbtrict 
of  the  state,  and  in  pursuance  of  this  order  the  latter  gentleman  is 
now  examining  the  mesozoic  and  cenozoic  beds  which  compose  and 
underlie  the  Staked  Plains.  I  accompanied  this  party  in  the  capacity 
of  paleontologist,  having  already  determined  the  vertebrate  fossils 
collected  by  the  Survey's  expeditions  of  last  year  (see  Proceedings 
of  the  American  Philosophical  Society,  first  No.  for  1892). 

The  superficial  formation  of  the  Staked  Plains  has  been  deter- 
mined by  Prof  R.  T.  Hill  to  be  of  late  cenozoic  age,  and  the  term 
Blanco  beds  has  been  applied  to  it  by  Prof.  Cummins.  The  exami- 
nation of  the  vertebrate  fossils  from  it  led  me  to  state  (Joe.  cit.)  that 
in  age  the  Blanco  formation  intervenes  between  the  Loup  Fork 
below  and  the  Equus  bed  above,  in  the  series.  This  conclusion  was 
based  chiefly  on  the  fact  of  the  presence  of  horses  of  the  genus 
EqxLus  (E.  aimplicidena  Cope)  in  association  with  mastodons  of  the 
molar  dental  type  of  the  Tetrahelodon  anguatideiUy  an  association 
not  previously  met  with  in  North  America^  In  addition  to  these 
species,  the  presence  of  a  peculiar  land  tortoise  {Tesiudo  turgida 
Cope),  and  of  a  new  genus  of  birds  allied  to  the  rails  (Crecoides 
Shuf.)  was  established. 

I  propose  to  present  to  the  Academy,  a  list  of  the  species  obtained, 
so  far,  from  the  Blanco  beds  by  the  present  expedition,  with  such 
conclusions  as  may  be  derived  from  it. 

TESTUDINATA. 

Testado  targida  Cope,  loc  cit. 
Testudo  pertenaiB,  sp.  nov. 

Founded  on  a  hirtre  specimen  mea'suring  three  and  a  half  feet  in 
length  by  three  in  width,  and  remarkable  for  the  transverse  width 
of  the  vertebral  dermal  scuta.  The  carapace  is  rather  flat  and 
descends  steeply  poj^teriorly,  the  anal  marginal  bone  being  some- 
what incurved.  ^Margins  of  carapace  flare  outwards  above  the  legs. 
The  plastron  has  a  rather  wide  lip,  with  flat  base,  and  straight  lat- 
eral borders  ;  its  anterior  border  is  lost.     The  posterior  lobe  is  deeply 
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and  widely  notched,  terminating  on  each  side  in  a  subequilateral 
angular  prominence.  Both  carapace  and  plastron  are  without 
sculpture,  the  posterior  angles  of  the  plastron  only  being  longitudi- 
nally grooved  below.  The  vertebral  scuta  are  considerably  wider 
than  long,  as  is  also  the  anal  scutum.  Both  carapace  and  plastron 
are  very  thin,  not  exceeding  one-quarter  inch,  in  the  specimen 
described,  except  at  the  borders.  Measurements :  Length  over  all 
4*2  feet ;  width  over  all  4  feet ;  width  of  penultimate  dorsal  scute 
1-275  feet,  length  -85  feet ;  width  of  last  vertebral  scute  1*35  feet ; 
width  of  anal  scute  1*5  feet,  length  '6  feet.  Length  of  penultimate 
costal  scute  -9  feet ;  length  of  last  costal  '95  feet.  Width  of  lip  of 
plastron  at  base  '8  feet ;  width  of  anterior  lobe  at  axillae  2  feet. 
Width  of  posterior  lobe  of  plastron  at  base  2  feet ;  width  at  fundus 
of  median  notch  1*1  feet ;  width  at  apices  of  angular  processes  '85 
feet ;  depth  of  notch  '5  feet  This  is  the  largest  species  of  land 
tortoise  yet  known  from  North  America. 

EDENTATA. 

Megalonyz,  sp. 

Teeth  and  fragments  of  skull. 

CARNIVORA. 
A  canid  and  three  undetermined  forms  represent  the  Carnivora. 

PROBOSCIDIA. 

Maftodon  sncoesBor,  sp.  nov. 

This  s[>ecies  is  represented  by  teeth  in  collections  previously  made 
by  Prof  Cummins,  and  though  the  characters  of  these  resemble 
closely  those  of  the  Teirabelodon  angustidenSy  I  did  not  identify  them 
as  pertaining  to  that  species.  From  its  association  with  the  genus 
Equus,  I  susf)ected  that  it  would  prove  to  be  distinct  from  the  latter ; 
and  the  accession  of  more  material  proves  this  to  be  the  case.  It  is 
a  species  of  the  genus  Mastodon  and  not  of  Tetrahelodorij  having 
a  very  short,  contracted  and  elephant-like  symphysis.  The  most 
complete  specimen  is  represented  by  both  rami  of  the  lower  jaw 
with  symphysis  complete,  but  lacking  angles  and  condyles;  accom- 
panied by  a  tusk  of  the  upper  jaw.  The  latter  is  without  enamel 
band.  The  second  true  molars  are  in  place,  showing  their  patterns, 
and  the  third  molars  have  only  three  crests  protruded.     Besides 


228  PROCEEDINGS  OF  THE  ACADEMY  OF  [1892. 


the  subsidiary  tubercles  which  form  the  trefoils  of  the  inner  side  of 
the  molars  there  are  a  few  other  tubercles  closing  the  valleys.  The 
second  true  molars  have  a  narrow  fourth  cross-crest.  MeasuremcBts : 
Length  of  left  ramus  preserved  2.55  feet;  length  from  anterior 
base  of  coronoid  process  to  apex  of  snout  1'55  feet ;  length  of  sec- 
ond true  molar  '45  feet;  width  between  second  molars  *35  feet ; 
total  width  of  rami  at  middle  of  M.  3-1*4  feet;  width  of  crown  of 
M.  3  at  front  crest  '35  feet ;  diameter  of  tusk  near  middle  •625  feet. 
This  species  is  nearest  to  the  Mastodon  andium  Laurill.,  but  that 
species,  according  to  Burmeister,  has  an  elongate  symphysis,  although 
without  tusks. 

Mastodon  cfr.  mirificiis  Leidy. 

Rather  common. 
Mastodon  cfr.  shepardii  Leidy. 

One  molar  obtained. 

PERISSODACTrLA. 

Eqnus  simplicidens  Cope,  1.  c. 

The  most  abundant  mammal  and  retaining  exactly  the  characters 
of  the  molar  teeth  as  originally  defined. 

Eqnns,  sp. 

Smaller  and  with  plicate  enamel. 
Equns,  sp.' 

Much  smaller  than  the  last,  and  quite  rare ;  not  determined. 

ARTIODACTYLA. 

Plianchenia. 

A  large  species  about  the  size  of  the  existing  camel  is  abundant ; 
not  determined.  Pliauchenia  bones  of  a  species  larger  than  the 
last  may  be  referable  to  this  genus.  Small  Artiodactyla  not 
determined. 

Of  the  preceding  list  of  fifteen  species  it  may  be  remarked  that 
Megalonyx  and  Equus  are  not  Loup  Fork  genera,  while  Mastodon  and 
Pliauchenia  are  such.  No  species  is  found  in  the  Loup  Fork  bed. 
On  the  other  hand,  Megalonyx  and  Equns  are  Equus-bed  genera,  while 
Pliauchenia  and  Mastodon  have  not  been  found  in  them,  although 
it  is  probable  that  the  latter  existed.  No  species  is  found  in  that 
horizon.  The  conclusion  is  inevitable  that  the  fauna  of  the  Blanco 
bed  is  intermediate  between  the  two  mentioned,  and  that  it  filb  an 
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important  gap  in  geologic  and  paleontoiogic  history.  It  was  a 
fauna  including  species  of  large  size,  the  relative  abundance  of 
mastodons,  camels  and  horses  being  especially  noteworthy.  The 
fact  that  no  trace  of  rhinoceros  has  been  found  is  remarkable. 
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A   CATALOGUE   OF   THE  FISHES   OF   GREECE,   WITH   HOTES  OV  THE 
NAMES  NOW  IN  USE  AND  THOSE  EMPLOYED  BT 

CLASSICAL  AUTHOBS. 

BY   HORACE   ADDISON   HOFFMAN  AND   DAVID  STARR  JORDAN. 

The  first-named  aXithor  of  the  present  paper  spent  a  large  part  of 
the  spring  and  summer  of  1890  in  Greece.  Part  of  this  time  was  devo- 
ted to  making  collections  of  the  fishes  found  in  the  markets  of  Athens 
and  to  the  study  of  the  vernacular  names  now  applied  by  the  Greek 
fishermen  to  these  fishes.  Each  fish  as  obtained  was  preserved  in 
alcohol,  a  number  attached  to  it,  and  a  record  kept  of  the  vernacu- 
lar name  attached  to  this  number. 

The  persistence  of  vernacular  n^mes  of  fishes  and  other  animals 
is  known  to  be  very  great,  and  it  may  be  safely  assumed  that  the 
most  of  these  names  now  heard  in  Athens  are  derived  from  those 
applied  to  the  same  species  in  the  time  of  Aristotle.  It  has  been 
thought  that  a  study  of  these  names  would  tend  to  throw  light  on 
those  applied  t6  fishes  by  classical  authors.  The  fact  that  no  such 
collection  or  comparison  of  names  of  fishes  has  yet  been  made  is 
the  justification  of  this  paper. 

A  single  catalogue  of  the  fishes  of  Greece  is  known  to  me,  that 
published  by  my  friend,  Professor  Apostolides  in  1883  (La  P^he 
en  Gr^ce:  par  Nicolas  Chr.  Apostolid^).  This  work  contains 
numerous  vernacular  names  and  it  has  been  largely  drawn  upon  in 
the  present  paper. 

In  this  paper  is  printed  a  systematic  list  of  the  fishes  known  fron^ 
Greece,  either  on  the  authority  of  Apostolides  or  from  my  own  col- 
lection, with  the  vernacular  names  and  such  notes  on  them  as  I  am 
able  to  offer. 

No  one  can  be  more  fully  aware  than  I  am,  of  the  unsatisfactory- 
character  of  many  things  in  this  paper.  It  was  often  difficult  or 
impossible  to  make  out  with  certainty  just  what  Aristotle  meant. 
Some  terms  occurring  over  and  over  and  evidently  having  a  very 
definite  meaning  to  him  are  obscure  to  us,  and  the  meanings  given 
in  the  dictionaries  are  only  guesses.  A  good  illustration  of  this  is 
the  word  ''>-<> C<<>/*«,  usually  translated  diaphragm.  We  have  no 
right  to  assume  that  Aristotle  always,  or  ever,  meant  by  this  term 
the  diaphragm,  especially  in  those  instances  where  it  makes  him 
entirely  wrong  in  regard  to  the  anatomical  facts.     In  those  matters 
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which  could  be  seen  by  drssection  I  feel  convinced  that  Aristotle 
made  the  dissections  for  himself  and  reported  what  he  saw.  He 
may  not  always  have  seen  aright  in  nice  points,  and  he  certainly 
did  not  understand  what  he  saw  as  it  is  understood  in  the  light  of 
modern  science  ;  but  there  is  no  ground  for  assuming  that  he  did 
not  see  what  would  be  apparent  to  any  one  who  took  the  least 
pains  to  look,  even  if  with  unpractised  eye.  A  striking  confirma- 
tion of  the  correctness  of  his  observation  in  matters  of  anatomy 
was  afforded  by  the  repeated  statement  that  the  [idTpaytK;  (Lophius 
piscatorius)  has  its  gall  bladder  upon  the  intestine,  not  upon  the 
liver.  A  dissection  of  this  fish  by  Dr.  Charles  H.  Gilbert  proved 
the  statement  of  Aristotle  to  be  correct.  I  believe  that  a  reading 
of  Aristotle  in  the  original  accompanied  by  dissections  of  the  ani- 
mals in  question  would  bring  one  to  a  much  better  understanding 
of  his  anatomical  terms,  which  are  much  in  need  of  some  such 
elucidation. 

It  is  quite  otherwise  when  he  comes  to  the  habits  of  the  fishes 
and  other  matters  than  anatomical  knowledge.  Here  he  has  to 
depend  upon  the  observations  of  the  fishermen  and  others,  and  what 
he  has  to  say  simply  records  the  prevalent  beliefs.  Of  course  much 
of  this  fisherman's  lore  is  real  knowledge  gained  from  observation, 
but  it  has  also  a  considerable  share  of  myth. 

Another  great  source  of  difficulty  is  corruption  of  the  text. 
Considering  all  the  time  and  the  vicissitudes  that  the  Mss.  of  Aristotle 
have  passed  through  it  is  always  more  or  less  problematical  as  to 
whether  in  any  given  passage  we  have  just  what  Aristotle  said. 

For  the  nomenclature  and  systematic  arrangement  of  the  species, 
the  identification  of  my  specimens,  and  for  all  matters  purely  zoo- 
logical in  character  I  am  indebted  to  Dr.  David  S.  Jordan,  at  whose 
suggestion  the  work  was  undertaken.  The  specimens  obtained  are 
in  the  museum  of  the  University  of  Indiana. 

Explanatory  Notes. 

1.  The  following  order  of  statement  has  been  adopted:  (1)  Sci- 
entific name  by  Dr.  Jordan.     (2)  M.  G.  (Modern  Greek)  na       or 
names  heard  by  me  in  Greece,  if  any ;  each  name  followed  immedi: 
by  a  small  figure  in  parenthesis  indicating  the  number  of  8p< 
secured  under  that  name.     (3)  A  reference  to  the  page  of  A 
lides'  book  (La  P^che  en  Grece  par  Nicolas  Chr.  Apostoli<       i 
ens,  1883),  where  the  species  is  given,  followed  by  the 
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name  used  by  him,  and  the  vernacular  name  or  names  given  by  him. 
(4)  The  similar  name  or  names  from  A.  G.  (Ancient  Greek)  authors, 
chiefly  Aristotle,  references  to  the  places  in  their  works  where  these 
names  are  found,  and  a  gathering  up  of  the  chief  things  said  about 
the  fish  in  question,  especially  anything  which  might  in  any  way 
help  to  fix  the  identity  of  the  species. 

Explanatory  remarks  and  comments  are  thrown  in  wherever  in 
each  case  it  seems  most  suitable. 

2.  Modern  Greek  names  marked  with  an  asterisk  (*)  were  heard 
by  me  in  the  market  at  Athens,  sometimes  elsewhere  in  Greece,  but 
do  not  occur  in  Apostolides'  list. 

3.  Names  marked  with  a  dagger  (f)  occur  in  Apostolides,  but 
were  not  heard  by  me  in  Greece. 

4.  Names  not  marked  by  any  sign  were  both  heard  by  rae  and 
found  in  Apostolides.  They  are  not  marked  if  the  variations  in 
form  are  slight  and  insignificant,  even  if  the  forms  are  not  identical. 

5.  When  the  names  are  derived  from  other  sources  the  source  is 
given  in  connection  with  the  name. 

6.  The  references  to  Aristotle  are  taken  from  the  Index  Aris- 
totelicus  of  Hermann  Bonitz,  and,  as  there,  refer  to  the  page,  col- 
umn and  line  of  the  quarto  edition  of  Aristotle's  works  issued  by 
the  Royal  Academy  of  Prussia  through  Georg  Reimer,  Berlin. 

The  references  to  Athenaeus,  mostly  from  the  Vllth  book,  are 
given  by  book  and  section,  Editio  C.  Tauchnitii,  Otto  Holtze, 
Leipzig,  1887. 

7.  Species  obtained  by  me  in  Greece  are  marked  H.  The  list 
which  follows  is  that  of  Apostolides,  the  species  arranged  in 
accordance  with  the  views  of  American  authors  and  the  accepted 
rules  of  nomenclature  applied  to  their  names. 

Family  BRANCHIOSTOMATIDJB. 

1.  Branohiostoma  lanoeolatum  (Pallas). 

Apost.  35  {B ranch ioatoma  lanceola  or  Amphioxus  lanceolatus) 

Family  PBTROMYZONTIDiB. 

2.  Petromyzon  marinaB  (L). 

Apost.  34  {Petromyzon  viarimis),  f  /«/^-/'J>«,  Lat.  lampeira,  rock- 
sucker,  Eng.  lamprey  ;  /jifi'fnwa  is  evidently  of  Latin  and  Italian 
origin. 
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Family  SCaTLLIOBHINIDJB. 
.  Seylliorhinm  oanioula  (L). 
ApoBt.  5  (Scy Ilium  canicula),  f  trxuXij  f  <Txu/.6(^>apo^  dog,  dog-fish. 
.  G.  ffxuXa^,  whelp,  pup,  dog.     M.  G.  ffxuXi{ov)^  dog.    Aristotle, 
^FxuXiov,  name  of  a  fish,  565a  16-26;    566a  19. 

According  to  Aristotle  the  ova  of  the  ffxuXiov  are  grown  fast 
fcetween  the  branches  of  the  oviduct  about  the  backbone ;  as  these 
ova  increase  in  size  they  change  their  position  and  move  around 
uito  one  or  the  other  branch  of  the  oviduct,  which  is  forked  and 
^rown  fast  to  the  u-w^w/ia  (diaphragm,  peritoneum)  just  as  in  other 
^milar  fishes.  The  oviduct  of  both  this  and  the  other  Galeodes 
Isas  at  a  little  distance  from  the  oTzo^wfia  a  kind  of  white  breasts 
(^oviducal  glands)  which  are  not  present  when  they  are  not  preg- 
ant.  The  shells  of  their  eggs  are  shaped  like  the  tongues  (reeds) 
f  pipes  (auXot),  and  there  are  attached  to  them  hair-like  ducts, 
other   yaXsoi  breed  twice  a  year,  but  the  ffxuXiov  only  once. 

L.  Catulm  stellarii  (L). 

Apost.  5,  6  {Scy Ilium  catulm),  f  ydroq  =  xdzoq^  cat.     Byzantine 
i.nd    Koman  times,  xdrra,  xdrroi^;  Latin,  cato,  Martial  13,69. 

I  find  no  ancient  application  of  this  name  to  a  fish. 

Family  ALOPIIDiE. 
^.  Alopias  vnlpes  (Gmelin). 
Apost.  6,  \  (TxuXoiJ'apo, 

Family  CABOHARIIDiE. 

^.  Caroharias  feroz  (Risso). 

Apost.  6.     {Odontaspis  ferox.) 

Family  LAMNIDiE. 

7.  Lamna  oornubioa  (Gmelin). 
Apost.  6,  t  <TxuX6<l'apo, 

8.  Imnii  ozyrhynohm  (Rafinesqae). 
Apost.  6  (  Oxyrhina  spallanzani),  f  (rxu?s6</'apo, 

9.  Caroharodon  oaroharias  (L). 
Apost.  6  (^Carcharodon  lamia),  fxap^apia^,  "f  Xd/ua,    See  Athen. 

vii,  76.    Athenaeus  quotes  several  passages  from  ancient  authors 
where  the  name  xap'/apia<$  occurs,  and  among  them  the  following 
from  Nicandrus  the  Colophonian  in  his  "  Glosses :  "   "  The  xapyapia<i 
is  called  also  Xdfua  and  ffxOXXaJ" 
16 
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The  word  xa/>;^a/)tas' itself  is  from  xdp^po^^  sharp,  or  sharp-toothed. 
The  Lamia  and  Scylla  were  fierce  man-devouring  monsters  of  Greek 
myth. 

Family  GALEOBHINIDJB. 

10.  Oaleus  oanis  (Mitchell). 

Apost.  7.    (^Mustelus  vulgaris.) 

11.  Oaleus  muBtelas  ;L). 

Apost.  7.    (Mtistelus  Icevis)  yaXr/j^, 

12.  CaroharhinuB  glauous  (L). 

Apost.  7.     {Carchariaa  glaucus.) 

Family  SPHYRNIDJB. 

13.  Sphjrrna  zygaena  (L). 

Apost.  7  (Zygoena  malleiLs),  f  V^yatva.  Mentioned  by  Arist.  506b 
10  among  long  fishes  with  the  gall  on  the  liver.  Also  mentioned 
by  Epicharraus,  Frag.  30. 

I  saw  some  fishermen  catch  a  hammer-headed  shark  in  the  Bay 
of  Eleusis,  but  all  the  names  I  could  elicit  were  xavr^xt  (?)  possibly 
xoAxi  =  little  dog,  and  aypiinl^apo  =.  fierce  fish. 

14.  Sphyrna  tades  (Cavier). 

Apost.  7  {Zygodna  tudes),  f  Tzarsptzffa,  crutch,  bishop's  staff. 

Family  HEXANCHIDJB. 

15.  Heptranohias  oinereus  (Omelin). 
Apost.  7.     {Heptanchua  cinereus,) 

Family  SQUALIDiE 

16.  Squalus  aoanthias  (L). 

Apost.  8.     (^Aca7ithia8  vulgaris)  f  <Txul6(f'apo, 

17.  Squalus  blainvillei  (Risso).    II.     -Ta/eoC?)  (,). 

Not  noticed  by  Apostolides.  Apost.  7  gives  yalr/it:  as  common 
name  for  Mustelus  Icevis,  FaXsu^,  yaXeoetdrj^  and  yaXewdrj^  all  occur 
quite  frequently. in  Aristotle.  505a  15,  489b  5  and  6,  511a  4-6, 
1529a  29,  621b  16,  565b  28,  543a  17,  566a  17,  565a  26,  754b  33, 
565b  2ff,  508b  17  (Here  ya?.!^  is  probably  the  proper  reading,  M.  G. 
ydXia^  Lota  fiuviatalis.  Cf  Aelian  xv,  11,  Bonitz.),  565a  20,  566a 
31,  565a  14,  540b  19,  505a  18,  505a  5,  506b  8,  507a  15,  540b  27. 

According  to  Aristotle  the  yaXeotsire  the  long  treXd^j  with  uncovered 
gills  on  their  sides  (sharks),  as  distinguished  from  the  flat  ffeXapj  with 
uncovered  gills  underneath  them  (rays).  The/'aAsot'areovoviviparous, 
produce  at  the  most  three  young  at  a  time,  and  admit  their  ofi&pring 
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into  themselves  (into  their  mouths)  and  let  them  out  again.  The 
7:oixtXog  and  aXto7:sxia<;  do  this  especially,  but  others  do  not  because 
of  their  roughness.  The  yaXeoi  have  a  mouth  opening  wide  (liter- 
ally *  breaking  back ').  The  dxav0ia<^  (thorny)  yakeo^^  has  its  ova 
attached  to  the  bizo^wtia  (peritoneum  [?])  above  the  oviducal  glands, 
and  when  the  ovum  descends  upon  its  having  been  loosed  the  young  fish 
is  produced.  In  the  same  way  generation  takes  place  in  the  aXmirrj^, 
But  the  so-called  smooth  yakeoi  have  their  ova  between  the  branches 
of  the  oviduct  like  the  trxuXiov.  The  ova  moving  about  descend 
into  one  or  the  other  branch  of  the  oviduct  and  the  young  are  pro- 
duced, having  the  umbilical  cord  attached  to  the  oviduct,  so  that 
when  the  eggs  are  used  up  these  fish  seem  to  have  an  embryo  just  like 
the  quadrupeds.  In  the  case  of  the  axoXia^  which  some  call  vsSpiat 
yaXeoi  (i.  e.  yaXsot  dappled  like  a  fawn,  fawn-colored  sharks),  when 
the  shell  of  the  egg  bursts  and  falls  off*  the  young  fish  is  born.     There 

are  several  kinds  of  yaXeoij  e.  g.  dffzepta^f  xevrftiurj^,  dxavOta^,  A£?o9, 
TzoixiXo^y  (Txufivog,  dXtoTzexia<$,     See  Athen.  vii,  43. 

In  508b  17  yaXtoi  are  mentioned  among  fishes  which  have  many 
pyloric  appendages,  but  this  is  thought  to  be  a  corrupted  reading 
for  yaXif,     See  above  under  references. 

The  yaXsot  and  yaXsoetdEt^,  as  dXwTzrj^  and  xuov,  and  the  flat  fishes, 
vdpxTj,  i3dzo(^,  XetoCaro^  and  rpuywy  produce  their  young  alive,  having 
first  produced  eggs  internally.  The  form  of  the  uterus  (oviduct) 
must  be  seen  from  dissections.  The  yaXemd-q  have  it  different  from 
one  another  and  from  the  flat  ffeXd/r^,  For  in  some  cases  the 
ova  are  grown  fast  around  the  back  bone  between  the  branches 
of  the  uterus  (oviduct,  u(TTipa)/^[ist  as  has  been  said  in  the  case  of 
the  ffxoXiov,  As  the  ova  increase  in  size  they  move  around.  The 
uterus  being  forked  and  grown  to  the  U7:6^w/ia  (diaphragm,  perito- 
neum) just  as  that  of  others  of  this  kind,  the  ova  come  around 
into  one  or  the  other  branch  of  the  uterus  (oviduct).  Both 
the  uterus  of  this  and  that  of  the  other  yaXeoscfht'^  at  a  little  distance 
from  the  07:6!^a}fia  have  what  resembles  white  breasts  (oviducal 
glands)  which  are  not  present  when  they  are  not  pregnant. 

The  yaXewdet^  all  have  their  gills  double  and  five  on  each  side. 
They  also  have  the  gall  bladder  on  the  liver,  and  the  two  parts  of 
the  liver  are  independent,  the  beginning  not  being  grown  together. 
The  males  differ  from  the  females  by  having  two  appendages  hang- 
ing about  the  vent. 
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18.  Ozynotui  oentrina.  ^ 

Apost.  8  (  Centrina  vulpecula),  }'oupouv6(papo. 

The  word  is  M.  G.  and  means  hog-fish.  So  A.  G.  /o?/oo9,  hog, 
was  used  as  name  of  a  fish  found  in  the  Nile.  Strabo  823,  Athen. 
312  A.  (vii,  88). 

I  saw  the  youpou)^6</fapo  in  the  market  at  Athens  and  heard  the 

name  from  the  market  men,  but  the  specimen  was  too  large  to  be 

preserved. 

Family  SQUATINIDiE. 

19.  Squatina  squatina  H.     *  /^iva  (J,  *  aopaokXa  (j). 

Not  noticed  by  Apostolides;  ^iv-q  (v.  1.  /5«va),  Arist.  543b  9, 
540b  11,  746b  6,  543a  14,  565b  25,  1529a  16,  697a  6,  620b  30  31, 
506b  8,  566a  20  22  27,  622a  13. 

The  fihr^  is  one  of  the  (reXd/r^,  has  the  gall  on  the  liver,  has  a  large  tail 
and  copulates  belly  to  belly.  It  breeds  twice  a  year,  in  autumn  and 
again  about  the  setting  of  the  Pleiades,  producing  seven  or  eight  young 
each  time.  It  allows  its  young  to  pass  in  and  out  (of  its  mouth). 
The  /^t'^^Tj  seems  to  cross  with  the  /Sdro^  and  produce  the  fish  called 
fit)/6(jaro(^.  This  has  the  head  and  fore  parts  of  the  fidro^  but  the 
rear  parts  of  the  pv^r^,  as  if  born  from  both.  Like  the  ovo^,  fidro^ 
and  (/'TjTTa  it  buries  itself  in  the  sand  and  then  waves  the  filaments 
in  its  mouth.  It  changes  its  color  to  that  of  the  rocks  on  which  it 
is,  or  to  that  of  its  other  surroundings,  so  that  it  is  not  easily  seen. 

Athen.  vii,  89,  says  the  XeioCaro^  (smooth  /^aro?)  is  also  called 

Family  BHINOBATIDiB. 

20.  Bhinobatns  oolumnae  (Muller  &  Henle). 
Apost.  8.     t  KaXxdvi, 

Family  TOBPEDINIDiE. 

21.  Torpedo  torpedo  (L). 

Apost. 8  {Torpedo  mai*morata),  f  /jiou3td(TTpa,fromM,G,/ioudidZ€o, 
to  benumb.  Compare  ancient  va/)ziy,  Aristotle,  506b  9,  505a  4, 
540b  18,  566a  32,  695b  8  9,  696a  27,  1527b  40,  1530a  12,  696a  31, 
695b  11,  620b  19  29,  1530a  15,  543b  9,  566a  23,  565b  25,  620b 
20  26. 

NdpxYj  means  numbness,  torpor,  stiffness.  The  verb  vapxdw  means 
to  grow  numb,  to  be  stiff,  Lat.  torpere, 

Arist.  gives  the  following  points  with  regard  to  the  vdpxrj : 

It  is  a  fiat  ffiXa^o^^  and  like  all  such  has  its  gills  underneath  it 
and  is  ovoviviparous.     It  has  the  gall  on  the  liver,  has  a  long  spiny 
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^ail.  It  has  its  dorsal  fins  transferred  to  its  belly,  where,  on  account 
•of  its  shape,  they  will  be  more  useful,  and  its  belly  (ventral  and 
pectoral  [?])  fins  near  the  head.  It  has  two  fins  near  (or  on)  its 
tail.  For  two  fins  it  uses  its  flat  edges.  The  vdpxrj  benumbing 
(yapxav  Tzotouffo)  the  fishes  which  it  intends  to  catch,  taking  them 
into  its  mouth  in  the  way  which  it  has,  feeds  on  these.  It  buries 
itself  in  the  sand  and  mud  and  captures  the  fishes  swimming  up 
to  it,  which  it  stuns  (yapxdv  roisi).  A  proof  that  they  live  in  this 
way  is  that  they  are  often  caught  having  in  them  the  xstTTpstx^^  one 
of  the  swiftest  of  fishes,  the  udpxrj  itself  being  one  of  the  slowest. 
Some  persons  have  been  eye  witnesses  of  their  mode  of  capturing 
their  prey.  It  is  well  known  that  they  stun  people  also.  It  hunts 
little  fishes  for  its  food,  catching  them  by  rendering  them  numb 
(va/>xav)  and  unable  to  move.  The  >dfjxr^  and  /ij'vij  spawn  a  little 
before  the  antumnal  equinox.  They  take  their  young  into  them- 
selves (their  mouths)  and  let  them  out  again.  A  large  udpxrj  has 
been  seen  with  about  80  young  in  it. 

Aristotle  frequently  mentions  it  in  close  connection  with  rpoywv, 
fidro^  and  /cJcviy,  implying  that  they  belong  to  the  same  general  class. 

See  also  Athen.  vii,  95,  where  the  same  facts  with  regard  to  its 
stunning  power  are  repeated.  Theophrastus  says  it  can  send  a  shock 
even  up  through  a  fish-spear  to  a  man's  hand. 

« 

Family  BAJIDiB. 
82.  Baja  olavata  (L). 

Apost.  8. 
28.  Baja  batis  (L). 

Apost.  8  (i?aia  hatis)^  ^ari,  Bari  =  ^9arj'(«v)  is  the  natural  M.  G. 
equivalent  for  A.  G.  ^dro^, 

24.  Baja  punctata  H.,  /^aro?  (J. 

Apost.  8  {Raia  punctata). 

The  pdTu^  is  repeatedly  mentioned  in  Aristotle.  489b  6,  489b 
31,  505a  4,  540b  8,  565b  28,  566a  28  32,  599b  29,  620b  30,  695b 
28,  696a  25,  697a  6,  709b  17,  746b  6. 

According  to  Aristotle  the  ^drot  form  one  division  of  the  (reXd^, 
are  flat,  have  a  tail  {xipxo^  =  tail  like  that  of  a  quadruped. 
The  word  xipxo^^  is  not  applied  to  the  tail  of  a  fish,  such  as  a  sunfish, 
etc.)  ;  they  have  uncovered  gills  (no  opercula),  have  no  scales,  but  a 
rough  skin  ;  they  have  no  fins  but  "  swim  by  means  of  their  flat- 
ness itself/'  or,  as  is  said  in  another  place,  by  means  of  the  outer 
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edge  of  their  flatness.  They  have  their  gills  under  them,  whereas 
the  yaXewtifj  have  them  in  the  side.  The  flat  selache  with  tails,  as 
the  /^aro?,  rpoytjv  and  the  like,  copulate  not  only  with  belly  to  belly, 
but  also  by  mounting  with  their  bellies  upon  the  backs  of  the 
females  in  those  kinds  in  which  the  tail  is  not  so  thick  as  to  be  in 
their  way.  Of  the  flat  fish  the  /Sriro?  and  rpuymj  do  not  feceive 
their  young  into  themselves  because  of  the  roughness  of  the  tail. 
Some  fishes  lie  quiet  in  the  sand,  others  in  the  mud,  keeping  only 
the  mouth  above.  The  TZETpaloi,  fSdrot  and  aeXa^wdiq  lie  hid  during 
the  wintriest  days.  The  oj/os%  t^droi^,  (J'ijTTa  and  /cJtViy  bury  themselves 
in  the  sand,  and  when  they  have  made  themselves  invisible  they 
wave  (fiaftdeueTai)  those  things  in  their  mouths  which  the  fishermen 
call  "  rodlets  "  Q^aCdia)  or  little  wands.  None  of  the  other  fishes 
have  been  seen  uniting  in  copulation  with  others  not  of  their 
own  kind ;  but  the  /J^'v/t^  and  /Saro?  alone  seem  to  do  this ;  for 
there  is  a  fish  called  fkv66aTo(;^  because  it  has  the  head  and  fore- 
parts of  the  lidro^  but  the  hind  parts  of  the  /5£viy,  as  if  bom  from 
both  of  these.  The  yahoi  and  yakzoeidsi^^  as  the  aio>Tij^  and  xwoiy, 
and  the  flat  fishes,  >dffX7j,  /Saro?,  hi66aro<;  and  Tpoymvy  are  vivi- 
parous, having  produced  eggs  (internally),  i.  e.  are  iywyviviparous, 
Bazi^i  also  occurs  in  Aristotle.  It  may  be  merely  a  feminine  form  of 
^dro'i  used  as  a  name  of  female  l^dro^,  1527b  41  43,  565a  22  27, 
567a  13.  "  The  (Txtjkia  and  iSarOh^  have  shelly  arrangements  in  which 
is  found  an  eggy  fluid.  The  form  of  the  shell  is  like  that  of  the 
tongues  (reeds)  of  wind-instruments  (pipes,  atdot),  and  there  are 
hair-like  ducts  attached  to  the  shells.  In  the  case  of  the  trxoXia^ 
which  some  call  ve6fnai  yaXeoi,  the  young  are  produced  whenever 
the  shell  breaks  from  around  them  and  falls  ofl";  but  in  the  case  of 
the  tSartfU^^  whenever  they  lay  the  eggs  the  young  comes  forth  from 
the  shell,  which  has  been  broken  off*  from  around  it."  565a  22flr. 
(The  above  passage  is  obscure  and  possibly  corrupt.  I  do  not 
understand  the  distinction  made  in  the  latter  part.) 

In  567a  13  Aristotle  says  that  the  female  seal  has  a  pudendum 
like  that  of  the  CaTt\\ 

25.  Baja  miraletus  H.,  (TsXdyrt  (J. 

Apost.  9  (Baia  miraletus).  -^Xdy',,  according  to  Apost.,  is  a  collec- 
tive name  for  all  sj)ecie5  of  rays. 

Arist.  (T-Xayip^j  commonly  in  plur.  nz/Myrf,  511a  5, 695b9,  489b  2, 
516b  16,  6o5a  23,  732b  1,  754a  23,  476a  2,  732b  22,  520a  17,  538a 
29,540b  6,755b  2,598a  12,591a  10,697a  7,516b  15,516b  36, 
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655a  23,  696b  3  6,  697a  8,  517a  1,  476a  2,  489b  6,  505a  13  5, 
695b  4,  489b  30,  676b  3  4  5,  520a  17  18  19,  564b  20,  718b  35, 
733a  10,  754a  33,  733a  8  11,  537a  30,  535b  24,  538a  29,  540b  19 
10  12,  621b  25  28,  570b  32,  489b  16,  718b  33,  754a  23  32,  564b  15 
16,  492a  27,  503b  3,  511a  4  7  9  12,  516b  15,  475b  20,  676b  2, 718b 
32,  732b  1,  754a  23,  755a  12,  755b  2,  676b  2,  566a  24,  570b  32. 
566a  15,  565b  30,  566a  26,  571a  1,  540b  14,  755b  8  12,  539a  29, 
505a  26,  489b  6,  540b  17,  505a  3,  517a  1,  540b  6  8  10  12  17,  565b 
28,  489b  30,  565b  24-31.  695b  9, 1527b  40  44.    Cf.  also  iTaaymiiet^. 

IiXayo<;  is  a  term  much  used  by  Aristotle  in  a  broad  sense  to 
include  a  wide  variety  of  fishes.  ^VAa/cycJij?  is  also  used,  whether 
as  equivalent  to  <T/Aa/o9  or  in  a  still  more  comprehensive  sense,  is 
not  clear.  Pliny  ix,  24  (78),  says:  **  There  is  another  kind  of  flat 
fishes  which  have  cartilage  for  the  spine  {pro  spina),  as  the  raicp, 
pcutinacce,  sguatince,  torpedo  and  those  which  the  Greeks  call  by  the 
names  bovis  O^ou?),  lamia,  aquila  (asr/J?),  and  rana  {SdrpaytK^),  in 
which  number  are  also  the  squali  although  these  are  not  ^at{plani). 
All  these  collecti;v^ely  Aristotle  called  (rs/^d/rj,  he  first  having  given 
them  this  name.  We  (Latins)  can  not  give  them  a  distinctive 
name  unless  we  may  be  permitted  to  call  them  cartilaginous  (carti- 
laginea)" 

I  gather  the  following  points  from  Aristotle:  Any  animal  is 
called  a  aikayo^i  which,  being  without  feet  and  having  gills,  is  vivi- 
parous (or  ovoviviparous).  All  the  (reXdyrj  except  the  ,SdTftayo^  are 
externally  viviparous,  having  first  produced  eggs  within  themselves 
(i.  e.  are  ovoviviparous). 

Theit  uterus,  or  oviduct,  is  forked  and  extends  to  the  b-oliojia 
(diaphragm,  peritoneum). 

The  (r£)ji/7j  are  /Saro?,  t()uy(ov,  P^'^^iy  /5<>?)9,  kd/na,  aero?,  udpxr^j  jSdzfta- 

/o9  and  all  the  yahmtJrj,    Tbey  have  uncovered  gills;  some  are 
elongated  in  form,  e.  g.  the  yakeoi;  others  flat,  e.  g.  the  fldrot.  Some 
of  the  (T£Adyrj  do  not  have  fins,  viz.,  the  flat  ones  and  those  having 
tails,  such  as  ,3dTo<^  and  rpuyatv.    These  swim  by  means  of  the  "  flat- 
ness itself."    But  the  iSdrpayo^  has  fins,  and  so  do  all  which  do  not 
have  the  flat  parts  thin.    Some  are  rough,  others  smooth.    The 
viviparous  fishes,  such  as  the  <T£A«/ry,  have  cartilaginous  boi       [are 
y6>tjpdxa>0a),  but  the  oviparous  ones  have  a  spine  like  the  bj 
bone  (/fJ«/cO  of  quadrupeds.    The  liver  of  the  (TsXdyrj  becon 
and  an  oil  is  melted  from  it,  although  the  trskdyTj  themseiv 
very  free  from  fat  both  in  their  flesh  and  abdomen. 
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They  sleep  at  times  so  that  they  are  even  caught  with  the  hand ; 
they  take  their  young  into  their  mouths,  except  the  pdrpaxo^,  are 
purely  carnivorous,  and  most  of  them  have  no  pyloric  appendages ; 
the  female  is  larger  than  the  male,  and  the  males  can  usually  be  dis- 
tinguished from  the  females  by  two  appendages  hanging  near  the 
vent. 

All  the  asXay6drj  have  at  the  same  time  ova  in  great  numbers 
above  near  the  o-KoZiofia,  some  larger  and  others  smaller,  while  they 
already  have  embryos  below.  They  are  rough  and  without  scales. 
They  lie  torpid  during  the  wintriest  days. 

Galen  vi,  737,  derives  the  name  (ri^^a^o^  from  triXa^,  a  bright 
light  or  blaze,  or  shining.  He  says :  "  The  skin  of  such  creatures 
is  rough  and  shining  in  the  night,  wherefore  also  some  say  they  have 
been  named  treXd^ta  from  having  (TiXa<^  (a  phosphorescence). 

26.  Big  a  nndulata  (Lac^pMe). 
Apost.  9. 

27.  Baja  fnllonioa  (L). 

Apost.  9  {Raja  chagrinea). 

Family  AETOBATIDiB. 

2S.  Aetobatis  aquila  (L). 

Apost.  9  {Myliohatis  aquila),  f  ^-^''9  =  eagle,  Lat.  aquila. 
Arist.  540b  18  mentions  dero?  as  one  of  the  <TeXd^,  Compare 
Plin.  N.  H.  9,  78,  aquila. 

29.  Aetobatis  bovina  (Geoffrey  St.  Hilaire). 

Apost.  9  (Myliobatis  bovina),  XeXMva^  in  some  parts  of  Greece. 
XsAioo^a^  the  swallow,  is  also  a  common  M.  G.  name  for  Trigla 
hirundo,  as  I  found  in  the  market  at  Athens. 

Family  DASYATIDiB. 

30.  Dasyatis  pastinaoa  (L). 

Apost.  9  ( Trygon  vulgaris),  f  Tpoywv  at  Paros,  f  fiourpouCa  at 
Chalcis.  Arist.  598a  12,  1527b  40,  695b  9  28,  489b  31,  540b  8, 
565b  28,  566b  1,  540b  8,  620b  24.  Athen.  viii,  21.  Lat.  Trygon, 
Plin.  9,  155. 

Tffoyd)'^  as  a  bird  is  the  turtle-dove.  The  fish  called  rpuydtv, 
says  Arist.,  is  a  flat  tri/.a/og^  with  no  fins,  but  swimming  by  means 
of  its  flat  parts,  has  a  rough  tail,  does  not  admit  its  young  into  its 
mouth,  is  pelagic,  buries  itself  in  the  sand. 
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Family  MANTID-ffl. 

31.  Xobula  edentula  (Briinnich). 
A^st.  9  (^Cephalopter a  giorna). 

Family  CHIMiB  RIDiB . 

32.  CliimaBra  monstrosa  L. 
Apost.  9. 

Family  ACIPENSBBIDiB. 

33.  Aoipenser  sturio. 

Apost.  10  (^Aeipenser  sturio),  f  aToupiovi  at  Corfu. 

Family  SILUBIDiB. 

34.  SilnniB  glanis  (L). 

It  is  not  known  that  this  species  really  occurs  in  Greece. 

36.  ParafliluruB  aria  totalis  (Agassiz). 

Apost.  81  {Silurus  glanis),  f  r^^o.^*'*^^  called  f  rftt?.iav6'^  (g(oo)l- 
(y)an68)  at  Larissa,  where  it  is  caught  in  the  Peneus  River. 
rXa>6^  at  Vrachori.  Aristotle  505a  17,  490a  4,  506b  8,  568b 
15fi;  608a  3  4,  568a  22  b  22,  568a  25  b  14,  569a  3,  621a  21  b  2, 
602b  22  24. 

This  species  is  identified  by  Apost.  with  the  ;'A«vj9  of  Aristotle. 
Agassiz  and  Garman  refer  Aristotle's  account  to  Parasilurus  aris- 
totelis,  found  in  the  Acheloiis  River,  in  Acarnania,  Greece. 

The  xop$uXo<^,  says  Aristotle,  swims  with  its  feet  and  Jail, 
and,  to  compare  a  small  thing  to  a  great,  has  a  tail  like  the  yXdwt^, 
Some  fish  have  four  gills,  each  double  except  the  last,  as  for 
instance  xi^^t^,  Tzipxrjj  ykdvif^^  xoTzpr^og.  The  yXdi^t^  has  the  gall  on 
the  liver.  The  yXduet^  ^nd  izipxat  emit  the  bunch  of  eggs  (to  xuvj/m) 
united  just  as  the  (^drpayin  do.  The  larger  yXdvet^  lay  their  eggs  in 
the  deep  places,  some  even  a  fathom  deep,  but  the  smaller  ones  lay 
them  in  more  shallow  water,  usually  near  the  roots  of  a  willow  or 
some  other  tree ;  also  near  the  reed  and  the  [ipntr^  (some  kind  of  a 
weed).  The  growth  of  the  yXdvt^  from  the  ^^g  is  very  slow,  wherefore 
the  male  watches  them  forty  or  fifty  days  that  the  offspring  may 
not  be  devoured  by  the  little  fishes  which  happen  along.  The  egg 
of  the  yXdvt<;  is,  when  laid,  as  large  as  a  grain  of  vetch.  No  pesti- 
lential (universal?)  disease  attacks  the  fishes  of  rivers  and  ponds, 
but  peculiar  diseases  fall  on  some  of  them,  as  the  ykdwi^  especially, 
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because  it  swims  near  the  surface,  becomes  star-struck  in  the  time 
of  the  dog-star ;  it  is  also  stupefied  by  loud  thunder.  The  j^Xd^et^  in 
the  shallows  are  destroyed  in  large  numbers  by  being  struck  by 
the  dragon-serpent.  The  river  and  lake  fish  are  best  after  the  emis- 
sion of  the  eggs  and  semen,  when  they  recover  their  flesh.  The 
yXd]ftg  is  not  good  while  pregnant.  In  all  the  rest  the  males  are 
better  than  the  females,  but  the  female  yXdvc<^  is  better  than  the  male. 
Of  the  river  fishes  the  male  yXd>t<^  bestows  much  care  upon  its 
young.  The  female  departs  when  she  has  laid  her  eggs,  but  the 
male,  remaining  where  most  of  the  eggs  collect,  keeps  guard  over 
them,  afibrding  no  other  assistance  except  preventing  the  other 
small  fishes  from  seizing  the  offspring.  It  does  this  forty  or  fifty 
days  until  the  young,  having  grown,  are  able  to  escape  from  the 
other  fishes. 

Family  CYPBINIDiB. 

36.  Cyprinns  oarpio  (L). 

Apost.  30-31  ( Cyprinus  carpio  and  collari),  called  f  T^Xartrtra  in 
Thessaly. 

37.  Carassins  anratus  (L.) 

Apost.  31  {Caraasius  auratiis),  f  xoxxtv6<^'apo,  red-fish  =  f //ow<r<J- 
(^'apo,  gold-fish.  KoxxvMt^  is  used  of  a  light  or  yellowish-red,  even 
of  a  yellow  color,  e.  g.  xoxximdt  too  anyob  is  yolk  of  the  egg, 

38.  Barbae  meridionalis  (Risso). 
Apost.  31. 

39.  Tinea  tinoa  (L). 

Apost,  31  {Tinea  vulgaris), 

40.  Lenoisous  oephalus  (L). 
Apost.  31  {Squalius  cephalus). 

Family  CLUPEIDiB. 

41.  Harengula  aurita  (Cuv.  A  Val.)  11.     *  fPftifftra  (j),  Xdfi7:pt>a  (j). 
Apost.    31    (Sardinella    anritd).    ^  (finfra^  \  Opirrffa^   \  ffapdsAofxdva 

(mother  of  the  sardine)  ;  fz^rrra  at  Corfu.     Arist.  621b  16,  1528a 
40.     Athenaeus  vii,  137. 

Aristotle  speaks  of  the  Opintra  as  one  of  the  more  bony  fishes. 
Athenaeus  says  }^akxinz<;  and  the  like,  Ofntrnat^  rpt^coeg,  ipiri/nn, 
Doric  mentions  the  river  ^pi^fra  and  calls  the  rpt^rt^  rpij^ia^. 
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Plainlj  ^piffffa  Q^pi^^ia)^  "^P^X^^  and  zfn/ta^  are  all  derived  from 
^P^^  (g®"«  "^/^'/'^O  liair.     <Ppt(7(ra  and  ^«Wa  are  corruptions  oi  Opiaffa. 

42.  Harengula  phalerioa  (Risso). 

Apost.  31  {Meletta  phalerica),  f  r.ar.izaXim,    A  doubtful  species. 

48.  ClnpeapiloharduB  (L).    H.     lapbila  {^^   ^zpiyu'K^  {^, 

Apost.  32  (^AloBa  sardind)^  aapdiXa.  laptiiXa  is  It.  aardellL  This 
would  seem  to  be  connected  by  derivation  with  Lat.  sarda,  Plin. 
82, 151  and  46;  Sardina  Col.  8, 17, 12.  lapdr^  and  (rapdrjvrj,  Galen. 
Iapdr^o<^,  Arist.  1581a  8,  Athen.  vii,  187. 

Athenaeus  says  A'aXxcde^  and  the  like,  Opiaaai^  Tpr/id£<;^  ipcn/xot, 
Epainetus,  in  his  work  on  fishes,  says  /aAztVkf,  which  they  also  call 
(Tapdtwot.     Aristotle  calls  them  (the  /aXxtfh'^  or  iptrifiot)  *Tapdl>oi. 

It  is  evident  from  the  above  that  the  names  /a/z£'<5£9,  aapdv^otj 
Opiffffat  and  rptyids^  were  used  for  fishes  similar  to  one  another. 
This  corresponds  to  the  M.  G.  use  of  ^^piaaa  {Harencfula  aurita), 
(TapdiAa  and  rptyios^.  Bpifftra  and  rpcytde?,  M.  G.  '^p^x^*'*^-)  ^^^  derived 
firom  Opi^^  Gen.  rpr/o^,  hair,  and  doubtless  refer  to  the  fine  hair-like 
bones  of  the  sardines.  Sardelli,  sardinelli,  rrapdivot,  may  be  dimin- 
utives from  sarda,  and  all  these  words  obviously  are  derived  from 
lapdii,  the  A.  G.  name  of  Sardinia.  Cf.  Athen.  iii,  92  for  trapda 
resemble  the  xoXca<^  in  size. 

For  Tptytoi^  cf.  rpiytag  and  rptyt^  Arist.  569b  26,  598b  12,  543a  5, 
1528b  1.  The  Tpiy{a<^  breeds  twice  a  year.  From  the  Phaleric 
xw6irt<s  are  produced  tisfx6pdde<;,  from  these  rptyideq,  and  from  these 
zpixiat.  The  Tpiyiai  are  caught  only  as  they  swim  into  the  Pontus, 
but  they  are  not  seen  coming  out  of  it.  Whenever  one  is  caught 
in  the  neighborhood  of  Byzantium  the  fishermen  cleanse  their  nets 
thoroughly,  because  it  is  not  customary  for  it  to  swim  out  (i.  e. 
they  cleanse  their  nets  because  the  catching  of  one  is  so  unusual  a 
thing  as  to  be  considered  an  evil  omen  and  contaminating). 

The  reason  for  this  is  that  they  swim  up  the  Ister  (Danube)  to 
where  it  splits  and  then  come  down  into  the  Adriatic.  This  is 
proved  by  the  fact  that  there  the  reverse  happens ;  for  they  are  not 
caught  going  into  the  Adriatic,  but  only  swimming  out. 

Athen.  vii,  137,  rpiyide^,  Aristophanes  Knights,  662.  Tpt/ide^ 
a  hundred  for  an  obol  (3  cents). 

44.  Clupta  alosa  (L). 
Apost.  32  {Aloaa  fintd). 
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45.  Clupea  rufa  (Lac^p^de). 
Apost.  32  (Alosa  mdgaris). 


Family  STOLEPHOBIDiB. 

46.  Stolephorus  enorasioholus  (L).    II.     *  Faofw^^  (,). 

Apost.  32  (Engraulis  encrasicholui),  f  /'^S^'^'-  rdupog  means  proud, 
haughty,  both  in  A.  G.  and  M.  G. 

Family  SALMONIDiE. 

47.  Salmo  fario  (L). 

Apost.  33  (  TruUa  fario) y  t  '((r':po<pa. 

Family  SYNODONTIDiE. 

48.  Synodns  sannis  (L).    H.    2z«/>/io9  (j). 

Apost.  32  (Saurua  faadatus),  (rxapiwi,  I  find  nothing  correspond- 
ing to  it  in  the  A.  G. 

49.  Anlopiis  filamentosus  (Blooh). 
Apost.  32. 

Family  PABALEPIDIDiB. 

50.  Paralepis  ooregonoides  (Risso). 
Apost.  32. 

51.  Paralepis  sphyraBnoides  (Risso). 
Apost.  33. 

Family  ANGUILLIDiE. 

52.  Anguilla  anguilla  (L).    H.    Mh  (,). 

Apost.  33  {Anguilla  vulgaris),  yih^  f  ffouCXoiiuTdpi  (spit-nose  or 
awl-nose)  at  Missolonghi,  ^yXaCirffa  at  Sciathus. 

.AVA:  is  plainly  the  M.  G.  form  of  the  A.  G.  iryj)^u<i.  Arist.  4d9b 
27,  534a  20,  505a  15,  506b  9,  507a  11,  517b  8,  538a  3  13,  696a  4 
b  22,  1529a  37,  567a  20  21,  569a  6  8,  504b  30, 520a  24, 670a  3  15 
24,  505a  27,  696b  22,  708a  4  7,  707b  28,  741b  1,  570a  13,  591b  30, 
709b  12,  762b  23  28,  608a  5,  520a  24,  1529a  24-35,  669a  8,  538a 
11,  592a  3-27.  The  iy/i/^')^  is  elongated  and  smooth,  has  only  two 
fins,  these  fins  towards  the  gills,  has  four  single  gills  on  each  side, 
has  the  gall  on  the  liver,  has  a  gullet  (frro/m/o^)^  but  this  gullet  is 
small,  has  but  little  fat  about  the  stomach  and  caul,  is  neither  male 
nor  female,  and  does  not  engender  anything  from  itself,  as  none  of 
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them  has  ever  been  found  with  eggs  in  it.  What  they  call  a  differ- 
ence of  male  and  female  in  the  ^rx^^^^,  in  that  the  so-  called  male 
has  the  head  larger  and  longer  and  the  female  small  and  pug-nosed, 
is  not  a  difference  of  sex  but  of  species.  All  male  fishes  have  milt 
(^Oopo^)  except  the  iy/J^o^;^  but  this  has  neither  eggs  nor  milt.  The 
tjTxi^o^  passes  from  the  lakes  into  the  sea.  They  are  not  produced 
either  from  copulation  or  eggs.  In  some  marshy  lakes  when  the 
water  has  all  been  drained  off  and  the  mud  has  been  scraped  out 
the  eels  (^r/^^^^^'O  make  their  appearance  again  when  the  rain  water 
collects.  They  are  not  produced  in  the  dry  places,  neither  in  the 
permanent  lakes,  for  they  live  and  are  nourished  by  the  rain  water. 
Some  persons  suppose  they  are  produced  from  the  little  worms 
found  in  some  iy/iAeti,  This  is  not  true,  but  they  are  produced 
from  the  so-called  "  entrails  of  the  earth  "  (earth-worms),  which 
originate  spontaneously  in  the  mud  and  moist  earth.  Some  (eels) 
have  already  been  seen  coming  out  of  these  (earth-worms),  and 
others  may  be  seen  in  those  pulled  to  pieces.  But  in  the  sea  and 
in  rivers  such  things  are  produced,  especially  where  there  is  putre- 
faction, in  the  sea  weed  of  the  sea,  and  about  the  margins  of  rivers 
and  ponds  where  the  heat  is  intense. 

The  t;'/c/6»9  requires  pure  water  and  soon  suffocates  in  foul  water. 
The  eel-raisers  (iy/eXorpo^oi)  keep  the  water  constantly  flowing  in 
and  out  of  their  tanks.  Those  who  fish  for  eels  (t^^t^^iO  stir  up 
the  water.  The  iyxiXei^  which  have  died  do  not  come  up  and  float 
on  the  surface  like  most  fish,  for  they  have  the  stomach  (xotkia) 
small.  (Possibly  xouta,  literally  hollow,  here  means  swimming 
bladder.)  A  few  of  them  have  fat,  but  most  of  them  have  not.  They 
live  five  or  six  days  out  of  the  water,  more  when  they  are  northern, 
fewer  when  southern.  If  transferred  in  spring  from  the  lakes  to 
the  tanks  they  die,  but  not  so  in  the  winter.  They  do  not  endure 
violent  changes  of  temperature,  dying  if  plunged  into  cold  water. 
Some  live  seven  or  eight  years.  The  river  iy/i/.sc^  take  food, 
devouring  one  another  and  plants  and  roots,  and  whatever  they 
find  in  the  mud.  They  feed  mostly  at  night,  but  during  the  day 
they  retire  into  the  depths.  Those  which  men  call  the  females  are 
the  better ;  but  they  call  them  so  by  mistake,  they  being  of  different 
species. 

The  word  iyx^Xu<^  is  at  least  as  old  as  Homer  (II.  21,  203  and  353), 
and  is  probably  cognate  with  the  Latin  anguilla  and  English  eel. 
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Family  CONGBIDiE. 

63.  Ophisoma  balearioum  (De  La  Roche).    H.    *  ZaXou7:ap$o^  (J. 

Not  seen  bj  Apostolides.  If  the  word  is  genuine  Greek  it  must 
mean  foam-leopard  or  storm-leopard,  from  ^dXr^  (CaAo?),  surging, 
foam,  storm,  and  napdo^. 

64.  Leptooephalus  conger  (L).    H.     MooyYpi  d). 

Apost.  34  (^Conger  vulgaris,  variety  Conger  niger),  fiooyypi, 
f  dpoyya  at  Missolonghi.  The  yoyxpo^  of  Aristotle  489b  27,  590b 
17-19,  505a  27,  505a  14,  696a  4,  708a  3,  507a  10,  506b  18,  571b  1, 
571a»28,  599b  6,  707b  28,  591a  6  10  18,  610b  15-17,  598a  13. 

All  those  fishes  which  are  long  and  smooth,  as  the  ly^^Xu^  and 
yoyypo^,  have  only  two  fins.  Some  fishes  have  two  gills  on  each 
side,  the  one  single  and  the  other  double,  as  e.  g.  the  yoyypo^  and 
(Txdpo<^,  Some  of  the  yoyypot  have  the  gall  upon  the  liver,  others 
below,  separated  from  it.  A  few  of  the  fishes  have  a  gullet  {/rTofi- 
«/o9),  as  e.  g.  the  yoyypo^  and  ky/Jko^,  and  these  have  it  small.  (For 
(TToiiayoq  =  oliToipayoi  cf.  495a  18  b  19,  496a  2.)  Only  those  fishes 
which  lay  the  crumbling  spawn  (to  il'aOupov  wdu)  have  thin  scales 
(/.£-r'oc9).  For  the  yoyypo^  does  not  have  such  spawn,  neither  does 
the  fwpatva  nor  the  iy/iXu^.  The  yoyypot  also  have  egg-masses  C^otj- 
/zara),  but  the  egg-mass  is  not  very  apparent  on  account  of  the  fat. 
It  has  a  long  egg-mass  just  as  serpents  have.  But  when  placed 
upon  the  fire  it  makes  its  nature  evident,  for  the  fat  smokes  and 
melts  but  the  eggs  jump  and  crackle  when  squeezed  out.  And 
besides,  if  a  person  feels  and  rubs  them  with  his  fingers  the  fat 
feels  smooth,  but  the  spawn  rough.  Now  some  yoyypot  have  fat  but 
no  spawn,  while  others,  on  the  contrary,  have  no  fat  and  much 
spawn,  as  has  just  been  described.  The  xdpaCot  (Spiny  lobsters  ?  ) 
overpower  the  yoyypot ;  for  on  account  of  the  roughness  of  the 
xdpa/jot  the  yoyypot  do  not  slip  away  from  them.  The  yoyypot, 
however,  devour  the  TntXnTzooe^y  for  the  rcoXuTzode^  cannot  manage 
them  on  account  of  their  smoothness.  Some  roAt^rotJe?  have  their 
arms  (rrXsxrd^a^,  coils)  eaten  ofi*  by  the  yoyypot.  The  iwpaiva^  6pfp6^ 
and  yoyypoi  also  hibernate  ((fwXirxrtv^  lie  quiet  or  torpid).  Fre- 
quently the  xs<TTp£i^  and  the  yoyypot  live  when  the  tail  has  been 
taken  away  up  to  the  vent.  The  xsirrpsu^^  is  eaten  off  by  the  labrax 
and  the  yoyypot  by  the  finpavMi.  The  battle  is  to  the  stronger  against 
the  weaker,  for  the  stronger  devour  the  weaker.  Some  of  the  fishes 
change  their  places  from  the  open  sea  to  near  the  land  and  from  the 
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land  to  the  open  sea,  avoiding  the  extremes  of  cold  and  heat.    The 
rpoymv^  <TsXd^7)^  white  T(^}TP"^}  yA^''^^  i/>w^/o?vo9  and /'AaDxos' are  pelagic 

{TZskdyioC)  ;     but   the   tpdypoi^    trxopTZtoi,   black   yf'*y/pot,   /xopatvai    and 

xoxxuys^  change  from  one  place  to  the  other.  Some  of  the  long 
and  thick  fishes,  as  the  ^77-^^?>  r*}7P*'^i  etc.,  do  not  have  the  fins  on 
the  belly  (i.  e.  the  ventral  and  anal  fins).  They  all  eat  one  another 
(except  the  xetrrpsu*^),  and  the  yoyypoi  especially  do  so.  Some  have 
only  two  fins,  as  the  r>Yyp**^^  ^TX^^^^^j  and  a  certain  kind  of  xetrrpeui. 
Latin  Conger  cf.  Plin.  N.  A.  9,  72,  9,  57,  9,  87,  9,  185.  Also 
gonger,  32, 147. 

Family  ECHELIDiB. 

65.  Eohelns  rnyms  (L). 

Apost.  34  {Myrua  vulgaris). 

Family  OPHISUBIDiB. 

56.  Ophisunis  serpens  (L). 

Apost.  34  (Ophisurus  serpens),  f  9^^^  ^^^  ^aXdairrf^^  serpent  of  the 
sea.     Arist.   ^ahiTzioi   S<pei^,  505b   8   10,  621a  2. 

The  sea  serpents  {OaXdrrun  o<pei^)  are  in  other  respects  similar 
in  form  to  the  land  serpents,  but  they  have  the  head  more  conger- 
shaped  ;  there  are  many  kinds  of  the  sea  serpents,  and  they  have 
every  sort  of  color.    They  are  not  found  in  very  deep  places. 

In  the  second  reference  Aristotle  seems  partly  to  contradict  the 
above,  saying,  the  sea  serpent's  color  and  body  are  similar  to  those  of 
the  yoyypo^  except  that  it  is  of  a  duller  color  and  more  violent  in  its 
movements.  If  it  is  caught  and  let  go  it  quickly  goes  down  into 
the  sand,  boring  through  it  with  its  beak.  It  has  a  sharper  mouth 
than  the  serpents. 

Family  MURiENIDiE. 

57.  Muraena  helena  (L).    H.     ^/xipva  (J. 

Apost.  34  (Murcena  helena),  tr/xipva  and  f  (r/iopeva.     A.  G.  both 
4T/Aupatva  and  fiupatva.    Arist.  707b  29  31,  489b  28,  540b  1,  617b  8, 
540b  34,  696a  6,  1530a  9,  591a  12,  598a  14,  543a  25  29,  604b  34, 
505a  15,  696a  6,  506b  16,  599b  6,  540b  1,  543a  20  23  24  28, 163 
10, 1530a  8,  610b  17.    Athen.  vii,  90. 

Ififjpat>a  is  identical  with  the  form  <T/wpeua  given  by  Ap 
as  both  spellings  would  be  pronounced  exactly  the  same  in 
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G.  I/xipva,  the  usual  M.  G.  form  and  the  only  one  which  I  heard, 
is  plainly  a  corruption  of  the  same  word. 

According  to  Aristotle  the  fiopatva  is  a  long  fish,  does  not  have  a 
crumbling  egg-mass,  has  no  scales,  eats  flesh  only,  is  alternately 
pelagic  and  littoral,  lies  torpid  for  a  season,  is  stronger  than  the 
yoyxpo^i  and  eats  off  the  tail  of  the  r^YYP^^'^y  ^^  do  fi^^s,  and  uses  the 
sea  as  serpents  do  the  land  ;  (i,  e.  moves  through  the  sea  in  the  same 
way  as  serpents  move  over  the  ground);  its  gills  are  not  articulated 
like  those  of  other  fish;  it  has  four  single  gills  on  each  side,  has  the  gall 
bladder  on  the  entrails  and  is  long  like  a  snake ;  they  copulate  by  twin- 
ing around  one  another  and  bringing  belly  to  belly  like  snakes,  spawn 
at  any  and  every  season,  lay  many  eggs,  and  the  young  grow  rap- 
idly. "  The  (Tfwpo^  and  the  (T/xopat^a  differ,  for  the  fftwpatva  is  varie- 
gated and  weaker,  but  the  (rixhpo^  is  of  uniform  color  and  strong, 
and  it  is  colored  like  the  pine  tree  and  has  teeth  both  within  and 
without.  People  say,  just  as  they  say  other  things,  that  the  one  is 
male  the  other  female.  These  come  out  on  the  dry  land  and  are 
caught  there  frequently. 

According  to  Athenaeus,  Theophrastus  says  the  iyx^Xu^  and 
finpavm  can  live  a  long  time  out  of  water,  because  they  have  small 
gills.  Dorio  says  the  river  iwpaiva  has,  like  the  6viffxo<i,  only  one 
spine.  Some  people  claimed  that  the  iwpavm  came  out  on  land  and 
held  intercourse  with  snakes,  from  which  were  engendered  ven- 
omous ILUpaVMLi. 

Athen.  vii,  91,  /iD/n;?.  There  are  two  kinds,  one  black  and  the 
other  reddish,  but  the  black  ones  are  best.     Lat.  3furcena. 

In  ancient  writings  the  /inpat^a,  yoyypo^  and  iy/iAu<^  are  regularly 
mentioned  together  showing  that  there  was  some  considerable 
resemblance  to  one  another,  and  that  they  were  regarded  as  all 
belonging  to  the  same  general  class.  In  connection  with  the  cur- 
rent report  noted  by  Aristotle  to  the  effect  that  of  /xupoi^  and  jiopavja 
one  was  male  the  other  female,  it  is  interesting  to  note  that  the  same 
belief  is  current  among  the  fishermen  of  Greece  of  the  present  day. 
I  was  told  in  the  market  at  Athens  that  Muroena  helena  was  the 
female  and  Gymnothorax  unicolor  was  the  male  of  the  same  species, 
both  called  (Tfiipva, 

68.  Oymno thorax  unicolor  (De  La  Roche).    H.    I^iipva  (^^, 

Not  noticed  by  Apostolides.  Said  by  the  Greek  fishermen  to 
be  the  male,  while  Murcena  helena  is  considered  the  female  ffjiipva^ 
For  ancient  references  to  the  (Tfwpat>a  or  fiupaiva  see  Murcena 
helena. 
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Family  ESOCIDJE. 
69.  Ebox  belone  (L).    H.     ZapyoD^a  (j). 

Apost.  32  {Belone  octw.),  ^[  [HehrAda^  ^apydi^a,  Aristotle  makes 
frequent  mention  of  a  fish  called  [^ekuvrj.  Bekuvida  would  be  a 
natural  M.  G.  equivalent  for  this.  See  Arist.  610b  6,  506b  9, 
543b  11,  571a  2ff,  567b  18,  755a  33,  616a  32. 

IhXov-q  =  needle.  Cont.  Lex.  gives  also  ISeXovtdi  and  /5e/wv£  as 
names  for  the  needle-fish. 

From  Aristotle  I  glean  the  following  statements  with  regard  to 
the  (SeAoifTf : 

It  is  a  long  fish  (i.  e.  not  flat)  and  has  the  gall  bladder  on  the 
liver.  It  spawns  in  winter.  When  it  is  time  for  it  to  spawn  it 
bursts  open  and  so  the  eggs  come  out ;  for  this  fish  has  a  sort  of 
division  (partition)  under  the  belly  and  intestine  (^/^pov)  just  as 
the  snakes  called  Tu^Xivat  have.  After  it  spawns  these  parts  grow 
together  again.  Its  eggs  are  spread  around  it  just  as  in  the  case  of 
the  spiders,  for  the  female  iSeXo^rj  lays  them  attached  to  herself,  and 
if  any  one  touches  them  they  scatter.  The  fteXovat  run  in  shoals.  The 
halcyon  seems  to  make  its  nest  chiefly  from  the  bones  of  the  t^ek6>rj. 

See  Athen.  vii.  Ill,,  where  iSeXo^i^  z=  ^a<fi^.  Vide  under  xarpo- 
Xtdpa,  (Taxxopdipa,  Syngnathiis  aims, 

Zapydva,     Cont.  Lex.  ^apydvri  and    capydva^   needle-fish.      loftyavr^ 

in  A.  G.  means  a  braid,  a  basket.  Arist.  610b  6,  has  (rapyiuo^  men- 
tioned among  fish  found  in  schools.  This  may  easily  be  a  mistake 
for  (Tapdl)^o^.  ra/>^?v«9  occurs  also  in  Athen.  vii,  313  and  321.  The 
name  seems  to  be  a  derivative  of  (Tapy6<$.  Cf.  also  Athen.  viii,  52^ 
/Jaf  tV  or  /SeAfJvij,  called  also  d6Xe»/7J^. 

Family  BXOCCETIDJE. 

60.  Scombresox  rondeletii  (Cuv.  &  Val). 

Apost.  32. 

61.  EzoooBtus  Yolitans  (L). 

Apost.  32  (^Exoccehis  volitans),  yEXtdiy^64>apo(^J)^  swallow-fish.  The 
specimen  sold  me  under  the  name  xeXtdo>6(/'apo(\^')  was  Dactylop- 
teru9  volitans,  Apost.  15,  also  given  as  yeXidovuif'apo  by  Apostolides^ 

Family  SYNGNATHIDiE. 

62.  HippooampiiB  hippocampus  (L).^    H.    ^AXoydxt  (j). 

Apost.  11  (Hippocampus  brevirostris),  dXoydxi^  little  horse.  This 
would  seem  to  be  the  fish  called  (TZTzoxa/iTzoi^  by  the  ancients.     Aris- 

^Apostolides  records  also  Hippocampus  guttulaius  Cuvier — probably  an  error 
in  identification,  as  the  American  species  is  unknown  in  the  Mediterranean. 

17 
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totle  does  not  mention  the  I'Troxa/iTzo^,  The  word  was  used  by  the  poets 
as  the  name  of  a  sea  monster,  half  horse  and  half  fish,  on  which  the 
sea  gods  rode.  As  the  name  of  a  fish  it  seems  to  occur  only  in  late 
writings.  Its  stomach  was  regarded  as  a  poison  of  peculiar  power 
and  also  as  possessing  medicinal  and  magic  powers.  See  Menand. 
Incert.  211,  Strabo  384,  Philostratus  774,  Dioscorides  2  3,  Aelian 
N.  A.  14,  20,  Plin.  N.  H.  32,  58  67  83  93  109  113  139  149,  36,  26. 
The  references  in  Pliny  refer  chiefly  to  the  use  of  the  Hippocampus 
and  its  ashes  as  a  medicine.  In  none  of  the  references  which  I 
have  examined  in  either  Greek  or  Latin  is  there  anything  given, 
so  far  as  I  can  see,  which  helps  to  identify  the  animal.  The  only 
reason,  so  far  as  I  know,  for  identifying  it  with  the  sea  horse  is  the 
mythological  use  of  the  term  and  the  fact  that  the  first  part  of  the 
name  is  undoubtedly  7-r«9,  horse.  To  xdji7:o<^  occurs  as  the  name  of 
a  sea  monster  in  Lycophron  414.  A'a//7rij  =  caterpillar.  Kdfinrw 
^  xaiir.  =  to  bend.  These  words  may  all  be  connected  in  origin 
and  meaning. 
"^iTZTzoxdriTuov^  Eplcharmus  16,  Ahr. 

63.  Siphonostoma  aous  (L).    H.     haTpoXidpa  (^^, 

Apost.  11  (Syngnathus  acm),  xazoopUda^  •\  ffaxxopdipa  (sack- 
needle). 

'Faf{^  (Gren.  pa^tdiK^),  needle,  occurs  as  the  name  of  a  fish  in 
Athen.  vii.  111.  In  a  quotation  from  Epicharmus  occurs  the 
expression  d^opuyyoi  pa^{(h<^,  sharp-billed  /^a^tde^.  Doric  says  **  the 
pehrjfj  which  they  call  patpiq*^  needle.  Arist.  in  the  fifth  book  of 
Parts  of  Animals  calls  it  i3£X6]/Tfj  but  in  his  work  on  animals  or 
fishes,  having  called  it  /5af  «V,  he  says  that  it  is  toothless.    Speusip- 

pus  calls  it  /Se/ovTj.  Cf.  i3£?.ov{da. 

64.  Typhle  typhle  (L).    H.     KarpoXidpa  (2). 
Apost.  11  (Siphonostoma  argentatum), 

66.  Syngnathns  SBqiioreiis  (L). 

Apost.  11  (Entelurus  anguiyieus)  may  be  some  other  species 
instead  of  S.  (zquoreua. 

Family  MUGILIDiB. 

66.  Mugil  oephalus  (L).    H.      Ki<paXo^   Q. 

Apost.  27  {Mugil  cephalvi),  xi<paXo<^,  fj'oSuX.c  at  Chalcis;  at 
Missolonghi  the  males  are  called  f  (rreipddia,  the  females  f  fiizd^e^. 
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Ki^aXo^  is  common  in  Arist.  See  543b  15,  567a  19,  570b  15,  591a 
13-30,  602a  4,  1529b  17.  The  xi(faXo^,  according  to  Aristotle,  is 
one  kind  of  xstrrpeu^.  It  begins  to  be  pregnant  in  November  or 
December  and  is  pregnant  thirty  days ;  it  has  scales  and  is  ovipar- 
ous, feeds  on  mud  or  slime;  like  all  the  xetrrpsJ^  it  is  not  car- 
nivorous ;  these  (the  xe^rrpei'^)  are  the  only  fishes  which  are  not 
carnivorous,  and  have  never  been  caught  with  any  flesh  in  their 
stomachs.  The  fishermen  never  use  flesh  bait  for  them,  but  use 
barley-cake.  The  z£<rr^£?9  all  feed  on  sea-weed  and  sand.  The 
x^^a/o?,  which  some  call /£Aft>>,  is  a  littoral  fisb.  The  xi<paX(n  feed 
on  mud,  and  for  this  reason  they  are  heavy  and  slimy.  The  winter 
is  beneficial  to  most  fishes,  but  not  so  to  the  x^arpco^  and  xi<paXog. 
The  xifpa)M<i  especially  suffers  from  the  rain  and  cold  in  winter. 
Their  eyes  become  white  and  the  fishes  become  blind  and  light  in 
weight,  and  finally  die.  In  the  shallows  at  Nauplia  and  elsewhere 
many  have  been  caught  blind  when  there  came  severely  cold 
weather.  The  eyes  of  many  were  white.  Athen.  vii,  77-79  under 
the  heading  x£ffrp£u<^  has  many  references  to  the  xi<paXo<^j  which  is 
regarded  as  one  kind  of  xstrrpeu^.  He  says  that  Dorio  in  his  work 
on  fishes  describes  the  marine  division  of  the  xstrrpsi^  but  does  not 
consider  the  riYer  xetrrpeui.  He  makes  the  kinds  of  marine  xstrrpetx^ 
to  be  xi(paXo<^  and  v7j(tti<^. 

Hesychius,  under  the  word  xi^ahn,  says  some  of  the  xttrrpel^;  are 
80  called. 

There  is  some  confusion  in  regard  to  the  relation  of  the  xitpaXoi 
and  x£(Trp£l<^,  but  in  general  the  xi<faXot  are  spoken  of  as  a  subdi- 
vision of  the  x£(rTp£u^.  In  some  places,  however,  they  seem  to  be 
distinguished  from  one  another.  A'£(Trp£L)^  seems  to  have  been  used 
in  a  double  sense,  at  times  in  a  broad  sense  including  the  xitpaXot, 
and  again  in  a  more  restricted  sense. 

67.  Mnsril  «*Pito  (L).    H.    Ki<paXo<;    (j). 

Apost.  27  (^Mugil  capito),  f  Xaytddt'^  at  Chalcis,  f  /^e^av^^re?  at 
Aitolico.  For  ancient  use  of  xi<paXo<^  v.  sub.  Mugil  cephalua,  A 
fish  seems  to  have  been  called  Xayax^^  the  hare,  in  ancient  times, 
but  I  can  find  nothing  definite  about  it.  Lepus  mariniLS,  the  sea 
hare,  is  very  common  in  Pliny,  where  it  is  represented  as  exceed- 
ingly venomous.  Vide  Plin.  9,  155,  32,  9.  The  name  most  like 
tS£Xdvt(Te^  are  ?£X6.frj  and  i^Xiv^o^,  Of  the  latter  Athen.  vii,  29,  says 
it  resembles  the  xtoSwg  in  appearance. 
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68.  Mugil  saliens  (Risso). 

Apost.  27  {Mugil  saliens),  f  iiu^o^dpt,  at  Missolonghi  and  Cbalcis. 
f  Ks<paXdde<;  at  Volo.  For  x£<faXdd£^  compare  xi<paXo^,  f  Mo^tvdpt 
would  be  natural  M.  G.  form  of  /x6ctt>v,  found  in  A.  G.  writings. 
Arist.  570b  2,  543b  15.  Written  also  (t/jlu^iov.  The  name  is  from 
fiu^a,  mucus,  slime ;  usually  the  mucous  discharge  from  the  nose. 
According  to  Arist.  the  /eXwv,  cdpyo^j  (<r)/x6^<i;v  and  ki^aXo^  are 
difierent  kinds  of  xetrrpeu^.  Athen.  vii,  77,  under  xe<npeu^j  has  as 
one  kind  /lu^tvo^.  This  is  an  inferior  kind  of  xeirrpeO^j  the  xi^aXog 
being  best. 

69.  Mugil  labeo  (Cuvier). 

Apost.  27  (Mugil  labeo),  f  ydtrrpo^,  f  UXarapida  at  Chalcis.  /a<r- 
rpo^  is  obviously  from  yaarrjp,  belly,  and  may  mean  big^bellied  fish. 

70.  Mngil  ohelo  (Cuvior). 

Apost.  27  (Mugil  chelo),  f/e/cyv^a.  Arist.  543b  15,  570b  2, 
1529b  17  19,  591a  23. 

Of  the  xeffrpsl^j  says  Aristotle,  the  /ekwwE^,  the  (rdp^o^,  the  one 
called  (Tfw^wv  and  the  xi<faXo<^  begin  to  be  pregnant  in  December. 
The  xi<faXo<^,  which  some  call  /eAwy,  is  littoral,  but  the  izspaia^  is 
not. 

See  also  Athen.  vii,  77. 

71.  Mngfil  curtuB  (Yarrell). 

Apost.  27  (Mugil  curtus),  called  at  Missolonghi  ffiaupdxc,  black, 
when  small,  and  f  Xsuxu'^u^,  white,  when  full  grown.  This  is  a 
doubtful  species,  unknown  to  us. 

It  seems  evident  that  Mugil  is  the  xeffrpeu^  of  Aristotle  and  other 
A.  G.  writers,  and  that  the  xi(fa/.og,  fin^wv  and  /eAcyv  are  species 
under  this. 

Family  ATHEBINIDJB. 

72.  Atherina  hepsetns  (L). 

Apost.  27  (Atherina  hepsetus),  fh^epiva.  Arist.  mentions  the 
df^sfn>7)  570b  15  and  571a  6 ;  also  d»5»£/>?va9, 610b  6.  He  says  it  lays 
its  eggs  near  the  land,  rubbing  its  belly  on  the  sand.  The  d^epjvot 
are  gregarious,  i.  e.  they  go  in  shoals. 

73.  Atherina  boyeri  (Rii»so).    II.     'J'Ve/^tW  Q. 
Apost,  28  (Atherina  hoyeri). 
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74.  Atherina  moohon  (Cuvier  <&  Val).    H.     ^A^spiva  (^^. 
Not  noticed  by  Apostolides. 

Family  SPHYRJBNIDJB. 

76.  SphyrsBna  sphyrsBna  (L).    H.     yloDrC"?  Q. 

Apost.  28  (^Sphyrcena  spet),  Xour^^o^  and  f  ^<p^poLtva,  the  tr^npaiva 
of  Aristotle,  610b  5.     The  fffupatva  is  gregarious. 

Athen.  vii,  122.  The  Attic  Greeks  call  the  (T<pnpai\ta  xitrrpa. 
Speusippus  says  that  the  xitrrpa  (or  ctpbpavjo)  iSeko'^rj  and  (raopi^  are 
similar. 

Family  XIPHIIDJB. 

76.  Xiphias  gladfus  (L.) 

Apost.  21  {Xiphias  gladixis),  '\  ^t<pio^.  Hesychius  gives  ^tyio^  as 
equal  to  ^i<p(a^.  The  name  is  derived  from  c^V^??  sword,  and  means 
sword-fish.  For  ^apia^  see  Aristotle  1530a  17-21,  505b  18,  506b 
16,  602a  26  30. 

Arist.  says  of  the  ^t(pia<i :  It  has  eight  double  gills  on  each  side, 
and  has  the  gall  on  the  entrails ;  in  the  dog-days  it  has  beside  its 
fins  a  sort  of  little  worm  called  «7<rr^o9,  like  a  scorpion,  as  large  as 
a  spider.  These  cause  them  such  pain  that  at  times  the  ^i^U^  leaps 
out  of  the  water  like  the  dolphin,  and  at  times  they  even  fall  into 
boats. 

Athen.  vii,  96,  says  that  Aristotle  says :  "  The  ^j^j'a?  has  the  under 
part  of  its  beak  short  but  the  upper  part  bony  and  large,  equal  to 
its  whole  sisse.  This  is  called  the  sword  (^^V^O*  ^"^  ^^^  ^sh  has  no 
teeth." 

Family  ECHINEIDIDJB. 

77.  Eoheneis  nanorates  (L). 
Apost.  22. 

78.  Semora  remora  (L). 

Apost.  22  {Echeneis  remora). 

Family  OORYPHJBNIDJB. 

79.  Coryphflsna  hippurus  (L.) 

Apost.  21  (Coryphcena  hippiirtis),  jf  ^.a/nzouya,  f  /jLavdXta, 
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Family  TRICHIURIDJB. 

80.  Triohiums  lep turns  (L). 

Apost.  22  {Trichiurus  lepturus),  f  <nTaf^6(^'apoj  blade-fish. 

81.  LepidopuB  oaudatus  (Euphrasen). 

Apost.  22  (Lepidopua  argenteus),  f  Uto^  at  Patras  and  f  fXtaxa^  at 
Corfu. 

Family  SCOMBBIDJE. 

82.  Scomber  soombrus  (L). 

Apost.  19  {Scomber  scomber),  trxoufiffpt. 

83.  Scomber  colias  (Gmelin).    H.     Ixou/x^fn  (,),  <Txoix6pi  (j),  *  r^r^po^  (j), 
Apost.  19  {Scomber  colias),  xoh6^. 

The  specimen  which  I  bought  as  xoli6<;  got  lost,  so  that  although 
I  secured  the  name  I  can  not  be  sure  of  the  species  to  which  it  was 
attached. 

Arist.  isxoixdpo^,  610b  7,  597a  22,  571a  14,  571a  12,  599a  2.  The 
(TxofiGpot  copulate  about  April  and  spawn  about  July  or  A.ugu8t. 
The  weaker  animals  always  migrate  first  at  each  extreme  of  heat  or 
cold,  the  (rxufidpot  before  the  Ou>votj  and  the  quails  before  the  cranes. 
Frequently  when  the  south  wind  blows  against  the  xoXtat  and  <Tx6fjL' 
Spot  as  they  are  swimming  out  of  the  Black  Sea,  they  are  caught 
below  more  than  about  Byzantium.  KuXiat^  trxo/xCpot  and  nj/a/jtw^ey 
run  in  schools.  Athen.  vii,  116.  Hicesius  says  the  trxofiSpot  are 
less  in  size  than  the  xoXiai^  but  more  nutritious.  Arist.  xoXtai^^  610b 
7,  543a  2,  598a  24.  The  most  of  the  xoXiat  do  not  migrate  into  the 
Pontus  but  pass  the  summer  in  the  Propontis  and  spawn,  while 
they  pass  the  winter  in  the  Aegsean.  The  xoXtat  are  caught  when 
they  are  passing  into  the  Propontis,  and  in  smaller  numbers  as  they 
pass  out.  They  are  best  in  the  Propontis  before  they  spawn.  The 
ffxofiCpot  and  xoXiat  (are  gregarious)  go  in  schools. 

Athen.  iii,  92.    The  (rdpiia  is  like  the  xuXia^  in  size. 

84.  Gymnosarda  alliterata  (Rafinesque). 

Apost.  19  {Thynnus  thynnina),  trov:V«  at  Chalcis. 

The  tunny  {0''}>>o^^  fem.  0''»va  and  OfjvA^)^  is  probably  mentioned 
oftener  than  any  other  fish  in  A.  G.  writers.  Arist.,  Ofr^xn^,  488a  6, 
505a  27,  591a  11,  537a  21  23,  543a  12,  571a  12  8,  607b  32,  607b 
28,  599b  9  sq.,  602a  31,  543a  1  b  3,  571a  15  14,  598b  19,  597a  22, 
557a  27,  598a  18.  602a  26,  lo31a  30,  844a  29.  ^?^>ve9,  691b  17, 
610b  4,  1528b  6,  543a  9,  543b  12,  598a  26,  571a  10  15  18. 
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I  glean  the  following  points  concerning  the  tunnies  from  Aris- 
totle :  The  Oo\fvot  are  migratory  and  run  in  schools,  are  smooth, 
purely  carnivorous,  and  have  the  net  thrown  around  them  some- 
times while  asleep ;  the  female  has  a  fin  called  dtpapeu^  under  the 
belly,  but  the  male  does  not  have  it ;  they  are  at  times  burst  by 
their  fat.  They  live  two  years.  The  fishermen  think  this  is  proved 
by  the  fact  that  when  the  Ou^/cde^  failed  one  year  the  Ou»oi  also 
failed  the  next  year.  They  seem  to  be  a  year  older  than  the  Tzr^Xa- 
fiuds^.  The  0u»ot  and  trxofx^fwi  copulate  about  the  first  of  April 
and  spawn  about  the  last  of  June  or  first  of  July.  They  lay  their 
eggs  in  a  sort  of  sack.  The  growth  of  the  0(j>>i(h^  is  rapid. 
When  they  spawn  in  the  Pontus  (Black  Sea)  there  come  from  the 
eggs  what  some  call  trxoptiukat,  but  the  Byzantians«'^^£'<5s9  (growers), 
because  they  grow  (ab^cv^w)  in  a  few  days.  They  go  forth  (out  of 
the  Pontus)  in  autumn  with  the  Ou>>{d£<^,  but  return  in  the  spring, 
being  already  TzrjXa/iude^^. 

An  old  Ouvyo^  has  been  caught  whose  weight  was  fifteen  talents 
(1350  lbs.),  and  whose  length  was  five  cubits  and  a  span  (about  8 
ft.).  The  old  ones  are  not  good  even  for  salt  fish.  The  Ou>'^oi  lie 
torpid  in  the  depths  of  the  sea  in  winter,  and  are  plumpest  after 
this  hibernation.  They  begin  to  be  caught  about  the  beginning  of 
summer  (the  rising  of  the  Pleiades),  and  are  caught  last  at  the  set- 
ting of  Arcturus  (winter  solstice  ?  ).  The  Ouvvm^  most  of  all  fishes, 
take  pleasure  in  warmth  and  come  to  the  sand  near  the  land  for  the 
sake  of  the  warmth,  because  they  warm  themselves  and  swim  on 
the  surface.  They  spawn  in  the  Pontus  (Black  Sea)  and  nowhere 
else,  and  but  once  a  year.  The  ^w»o9  is  good  to  eat  again  after 
Arcturus  (probably  the  rising  of  Arct.,  about  Sept.  15),  for  during 
this  season  it  ceases  to  be  afllicted  with  the  o7<rr/;o9,  because  of  which 
pest  it  is  inferior  during  the  summer.  The  Oi)v'M)t  and  ^t<fiai  are 
infested  by  the  oltrrpu^  about  the  dog-days.  At  that  time  they  both 
have  by  their  fins  a  sort  of  little  worm  called  (nfTzpo^,  like  a  scor- 
pion and  as  large  as  a  spider  ("/^^t/i"??).  These  cause  them  such 
pain  that  the  ^tipia^  leaps  out  of  the  water  at  times  no  less  than  the 
dolphin.  The  Ou>>uh^  and  'r^laiinos^^  enter  the  Pontus  in  spring  and 
pass  the  summer  there  both  for  food  and  spawning.  They  come  out 
straightway  aft«r  the  Pleiad  (probably  the  setting  of  the  Pleiades, 
about  Nov.  10).  If  the  wind  is  a  southern  one  they  swim  out  more 
slowly,  but  if  northern  more  quickly,  because  the  wind  is  then 
for  wafting  them  on.     They  swim  into  the  Pontus,  keeping  close  to 
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favorable  the  land  on  their  right,  but  they  swim  out  of  it  keeping  close 
to  the  land  on  the  lejt^  The  trxo/iffpoc  are  weaker  than  the  Ouwot 
and  migrate  earlier.  The  Ouv>{^  spawns  in  summer  about  the 
month  Hecatombseon  near  the  vernal  equinox.  It  lays  a  sort  of 
sack  filled  with  many  small  eggs. 

The  above  are,  so  far  as  I  can  make  out,  the  main  points  which 
Aristotle  reports  concerning  the  Ouvuot  and  Oowide^.  Whether  they 
are  the  same,  the  latter  merely  referring  to  the  females,  is  not  alto- 
gether clear.  It  will  be  noted  that  some  of  the  above  statements 
are  obscure  and  others  contradictory,  at  least  apparently  so. 

86.  Albaoora  thynnns  (L). 

Apost.  19  {Thyyintis  thynnm),  iia'idruo.  fro^o?  at  Leucas, 
^yhmizia^s  at  Zante.  Maidzixo  means  May  (-fish).  I  saw  this  fish 
in  the  market  at  Athens  and  heard  this  name,  but  the  fish  was  too 
large  to  take  a  specimen  of  it,  the  specimens  which  I  saw  being,  if 
my  memory  serves  me  right,  some  five  or  six  feet  long. 

86.  Gymnosarda  pelamys  (L). 

Apost.  19  (^Thynnus  brachypterus),  f  6pxuyo<^  and  fxoTravo^  in  the 
Gulf  of  Volo.  KuTzaMKi  =  a  knocker,  pounder,  pestle.  Aristotle 
has  dpxt)V£^  {opxfj^^,  543b  5.     He  says  they  spawn  in  the  open  sea. 

Athen.  vii,  98,  has  opxovo^  as  name  of  a  fish.  "  Doric,  in  his  work 
on  fishes,  says  that  the  opxuwot  crossing  over  from  the  sea  about  the 
Pillars  of  Hercules  come  into  our  waters,  wherefore  most  are  caught 
in  the  Spanish  and  Tyrrhenian  Seas  (the  sea  west  of  Italy  was 
called  Tyrrhenian).  From  there  they  scatter  throughout  the  rest 
of  the  (Mediterranean)  sea.  Hicesius  says  that  those  caught  at 
Gadeira  (Gades,  Spain)  are  fattest,  and  next  to  these,  those  caught 
in  Sicily ;  but  those  which  are  far  from  the  Pillars  of  Hercules  are 
poor,  because  they  have  swum  for  a  greater  distance."  Aelian,  Nat. 
An.  i,  40,  speaks  of  the  opxu>o<^  as  a  monstrous  (^xr^rwdr^^)  fish  very 
skilful  in  getting  the  hook  out  of  its  mouth  when  caught.  Accord- 
ing to  Sostratus,  Athen.  vii,  66,  the  opxuMt^  is  simply  a  Ouwo^  grown 
very  large.     So  also  Archestratus,  Athen.  vii,  63. 

87.  Sarda  sarda  (L).    II.      llaAa/iooa  (J. 

Apost.  19  (Pelamys  sarda),  Tzakarinda.  Aristotle  has  the  name 
rry/a/z/.,^— ^V)o9.     488a  6,  610b  6,  543a  1,  543b  2,  598a  26,  57 la  19, 

■■^Probably  meaning  on  what  is  their  left  as  they  go  in ;  for  he  proceeds  to  say 
that  some  persons  assigned  as  the  reason  for  this  that  they  have  keener  vision  in 
the  right  eye  than  the  left,  implying  that  they  always  keep  the  right  eye  towards 
the  land. 
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571a  11.  The  TnjXariude^  are  migratory  and  run  in  schools.  The 
TTT^lafxOde^^  Oov>ids<;  and  aidat  run  into  the  Pontus  (Black  Sea)  in 
the  spring  and  pass  the  summer  there,  spawning  about  the  mouths 
of  streams.  The  young  of  the  (hv>{ds^  are  of  rapid  growth.  In 
the  autumn  they  go  out  of  the  Pontus  with  the  Oui^^ds^  and  are 
then  called  ffxopiVAat  (or  au^tds^).  The  next  spring  they  return, 
being  already  grown  to  be  Tzr^Xa/xuth^, 

The  general  belief  of  the  fishermen  from  whom  Aristotle  derived 
his  information  seems  to  have  been  that  the  Tzr^AafMs^  were  simply 
half-grown  tunuies.  The  first  year  they  were  (rxopduXat,  the  second 
year  Tzr^Xa/iuthi^  and  the  third  year  Owvi'ds^  or  On>\^ot,  Athen.  vii, 
6Q,  reports  that  Sostratus  says  the  -r^katw^  is  called  Ou)^)^t^j  and 
when  it  gets  larger  Obvvo^,  and  still  larger  opxuvu^,    Cf.  Strabo  549, 

xopduATj^  Ouwur^,  Tzr^katioi^,      Pliny,  9,  47. 

Family  OAKANGIDJB. 

B8.  Traohums  traohurus  (L).    II.     ^  hoxdh  (,). 

A  post.  19  (^TrachuruB  trachurua),  (rauptdt,  A'oxdXt  in  M.  G.  means 
bone  or  little  bone.  Arist.  (528a  9,  761a  21)  uses  xoxdXio)/  as  name 
of  the  snail.     For  traopidt  see  under  Trachurus  mediterraneus. 

B9.  Traohurus  xnediterraneue  (Stemdachus).  H.  laopidt  (J,  *  <Taiir.ayw<i  (,). 
Not  distinguished  by  Apostolides.  lahpo^  =  lizard,  is  used  as 
name  of  a  fish  by  Aristotle  610b  5.  It  is  gregarious.  In  Athen. 
vii,  120,  the  name  is  given  as  that  of  a  fish,  and  it  is  substan- 
tiated by  several  quotations,  but  nothing  is  given  which  would  help 
to  identify  the  fish.  Athen.  vii,  122,  says  Speusippus  represents  the 
xiffTpa^  BsXoyq  and  traupif;  (acc.  (raopioa)  as  similar.  laupidi  is  a 
regular  M.  G.  form  of  traopo^, 

90.  DeoapteruB  suareus  (Risso).    H.     ^  hoxdXt  (j). 

Apost.  20  {Caranx  suareiLs),  (raupidi  xui^jjyo^,  hunter  trauptdt, 

91.  Kauorates  duotor  (L). 

Apost.  20  (Naucrates  dudor),  f  xouXayooZo'^, 

92.  Liohia  glauoa  (L).    H,      Airaa  (,). 
Apost.  20  (Lichia  glaucua),  Xiztra. 

93.  Liohia  amia  (L). 

Apost.  20  (Lichia  amia),  f  yxttpdpi^  f  yooipdpt,  f  yoiKpapi,  f  Xootpapi, 

rSfiffo^  (a  bolt,  pin  or  spike)  and  its  diminutive  yorj.(pdpinv   were 
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ancient  names  for  a  fish.  They  are  found  in  Tzetzes  and  Oppian  or 
their  scholia.  See  L.  ifc  S.  under  the  words.  Compare  ^pt^dpt, 
PomatomtLs  aaltatrix. 

94.  Liohia  vadigo  (Risso). 
Apost.  20. 

Family  POMATOMIDJB. 

96.  PomatomuB  aaltatrix  (L).    H.     ^Fotpdpt  {^, 

The  common  Blue-fish  of  America ;  not  noticed  by  Apostolides* 
This  name  is  probably  the  same  as  youfpapi  reported  by  Apost.  20 
as  common  name  for  Lichia  amia,  where  see.  The  man  who  sold 
me  the  specimen  probably  did  not  distinguish  it  from  Lichia  amta. 

The  names  are  no  doubt  shortened  from  yo/x^dpiov,  a  diminutive 
of  yo/i^o^.  This  is  proved  by  the  existence  of  yopupdpt  as  a  paral- 
lel form  (see  Lichia  amid).  Both  y6fx<po^  and  yo/i^dpcov  occur  in 
Tzetzes  and  OpfMan  (or  their  scholia)  as  the  name  of  a  fish. 

L.  &  S.  give  yoiKpfipiov  z=  x£(TTp£u^  and  refer  to  Tzetzes  ad  Lyco- 
phronem  664,  and  Schol.  Oppian  H.  1,  112,  3,  339,  and  a  gloss, 
yofiipo^  r/*%<s,     rofi^oi^  means  a  bolt,  pin  or  spike. 

Both  y6fj.ipo($  and  its  diminutive  yofi<pdpio>  were  clearly  used  as 
names  of  a  fish  or  fishes ;  but  the  authority  of  Tzetzes,  a  Byzan- 
tine Greek  of  the  Twelfth  Century,  A.  D.,  or  of  a  late  scholiast  on 
Oppian  is  not  sufiScient  to  prove  that  it  meant  xetrrpeu^. 

Family  ZENIDJB. 

96.  Zeus  faber  (L).    H.     la/iTzyipo  (,). 

Apost.  21  {Zeiis  faber) f  <t«>-:c/'09,  <r6tj>-r^/)ij9,  t//>j<rrwv''a/)o  (Christ- 
fish).  The  first  three  forms  of  the  common  Greek  name  seem  to 
be  corruptions  of  the  French  or  Italian  for  Saint  Peter. 

97.  Zeas  pungio  (Cuv.  A  Val). 
Apost.  21. 

98.  Capros  aper  (L). 
Apost.  21. 

Family  STROMATEIDJB. 

99.  Stromatens  fiatola  (L). 
Apost.  21. 
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Family  CEPOLIDJB. 

100.  Cepola  tSBiiia  (L).    H.     ^xpo(TTa)Sfda  (J. 
Apost.  22  (  Cepola  rubesceiis),  f  rfflTzuuXa, 

The  name  Cepola  Uenia  has  priority  over  C.  rubesceiis,    J. 

Family  TRACHYPTERIDJB. 

101.  Traohypteras  spinolsB  (Cuv.  A  Val). 
Apost.  23. 

102.  Traohyptems  traohypteras  (L). 
Apost.  23  (Trachypterus  falx). 

Family  SERRANIDJB. 

108.  DioentrarohuB  labraz  (L).    H.     AaSpdxi  (j). 

Apost.  17  (^Labrax  lupiis),  laSpdxt  (for  all  species  of  this  genus). 

Aristotle  M6pa^  489b  26,  534a  9,  537a  27,  543a  1  b  11,  567a  19, 
570b  20,  591a  11  b  18,  601b  29-31,  607b  26,  610b  10,  1530a  1-4. 

The  kdftpa^  has  scales  and  is  oviparous,  as  all  fishes  with  scales 
are,  is  carnivorous,  has  two  fins  on  its  back  and  two  on  its  belly, 
has  an  especially  acute  sense  of  hearing,  is  often  speared  in  day- 
time while  sleeping,  spawns  twice  a  year,  once  in  summer  and  once 
in  winter,  spawns  chiefly  "where  rivers  flow,"  has  a  stone  in  its 
head,  and  in  consequence  of  this  is  especially  apt  to  suffer  in  winter, 
being  frozen  to  death  and  cast  ashore.  They  are  not  good  for  food 
when  pregnant.  The  labrax  and  cestreus,  although  most  hostile 
to  one  another,  flock  together  at  certain  seasons.  For  frequently 
not  only  those  of  the  same  species  flock  together  but  also  those 
whose  food  is  the  same  or  similar,  if  it  is  plenty.  Athenaeus,  vii, 
86.  The  labrax  has  a  tongue  that  is  bony  and  grown  fast,  and  a 
triangular  heart.  It  is  the  most  intelligent  of  fishes,  being  quick  to 
see  a  means  of  escape.  Its  name  is  derived  from  Xd/jpo^,  violent, 
greedy. 

104.  Sioentrarohns  punotatns  Bloch. 

Apost.  17  (Labrax  punctatus  and  L,  lupaster). 

105.  SerranuB  scriba  (L).    II.      lUpxa  (3). 

Apost.  17  (Serranus  scriba),  -ripxai.  • 

Aristotle  ::ipxrj,  505a  16,  508b  17,  568a  20  22,  599b  8,  1528a  12. 
According  to  Aristotle  the  7:ipxrj  has  four  gills  on  a  side,  double 
except  the  last,  just  as  is  true  also  in  case  of  the  xt/krj,  y?A>:^  and 
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xu-niH'Mt^.  It  has  many  pyloric  appendages,  spawns  in  the  stagnant 
parts  of  rivers  and  lakes,  among  the  reeds ;  the  eggs  cling  together 
in  a  large  bunch  and  the  fishermen  gather  them  by  unwinding  them 
from  the  reeds. 

The  y.iy).at,  xozroipot  and  ripxai  are  given  as  Tzerpaioi^  or  rock- 
fishes,  and  are  said  to  hibernate  and  nest  in  pairs. 

Athen.  iv,  13.  "Flowery-colored  rripxTj"  Vii,  110.  Speusip- 
pus  says  that  the  Tzipxr^^  /dw^a  and  yuxt^^  are  similar.  Epicharmus 
calls  them  "  gleaming."  There  was  a  proverb  **  The  Tzipxi^  follows 
the  fisAfhoupo^.^^  Aristotle  says  that  the  ^wxjV  is  thorn-crowned  and 
variegated  in  color,  but  the  Tzipxrj  belongs  to  those  which  are 
adorned  with  lines  and  have  bands  on  their  sides. 

106.  SerranuB  oabrilla  (L.)    H.     -V«yo9  (g). 

Apost.  17  {Serranua  cabrilld), /fho^,  Cf. /awa  and/«vjoy.  Aris- 
totle 598a  13,  591a  10  b  6,  1528a  15,  538a  19  21, 567a  27,  755b  21, 
760a  9.  Most  of  the  fishes  are  male  and  female,  but  concerning 
the  ipt>f}pvM)($  and  ydwrj  there  is  a  doubt,  for  all  of  these  which  are 
caught  have  eggs  in  them.  The  /«vva«  are  purely  carnivorous ; 
they  often  throw  out  their  stomachs  (xudia^)  when  pursuing  the 
smaller  fishes,  because  the  stomachs  of  .fishes  are  near  to  their 
mouths  and  they  have  no  gullet  (<rTo/jta/o9).  The  /dv^  is  pelagic. 
Athen.  vii,  134.  Epicharmus  in  the  Marriage  of  Hebe  says: 
"  Wide-gaping  /dwat  and  monstrous-bellied  ovoi"  Aristotle  calls 
it  (the  /«>vry),  variegated  with  black  and  red  (or  salmon)  and 
adorned  with  lines,  because  it  is  adorned  with  dark  lines. 

The  names  /avo?  and  /dvyr^  mean  the  gaper,  \/  /«>,  to  gape. 

107.  ParacentropriitiB  hepatuB  (L).    II.     *  Ka<fH>txooka  (j). 
Apost.  17  {Serranua  hepatus),  rripxa, 

108.  Mycteroperca  rubra  (Bloch).    H.     *  MotrxaxrdTzodo  (J. 
Not  noticed  by  Apostolides. 

109.  EpinephelnB  g^igaB  (Brunnich.)    II.     'Po^o^;  (,). 

Apost.  18  (Epinephelus  gigas),  pixpo^  and  \  6p<f(0'i,  Aristotle 
591a  11,  598a  10,  599b  6,  54ob  1,  1530b  27.  Aristotle  has  the 
forms  onifoi  and  (>p<fcoi.  According  to  him  this  fish  is  of  very  rapid 
growth,  is  littoral,  lies  torpid  for  a  season  (in  winter),  and  is  purely 
carnivorous. 

Aristophanes,  Wasps,  493,  speaks  of  the  op(f<n  as  found  in  the 
markets  of  Athens. 
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Athen.  vii,  97,  6p<p6^  and  6pif6^.  It  is  sharp-toothed  and  soli- 
tary. It  is  a  peculiarity  of  it  that  the  seminal  ducts  are  not  found 
in  it  and  that  it  can  live  a  long  time  after  it  is  cut  iip.  It  is  one  of 
those  which  lie  torpid  during  the  stormiest  days,  and  is  more  fond 
of  being  near  land  than  out  in  the  open  sea.  Numenius  calls  it  the 
very  rough  6pfp6<;,    Cf.  also  Athen.  viii,  51. 

Aelian  Nat.  An.  v,  18,  says :  The  6p(p6(;  is  a  sea  fish,  and  if  you 
should  catdh  one  and  cut  it  up  you  would  not  see  it  dead  immediately, 
but  it  still  partakes  of  motion,  and  for  no  little  time.  TKey  like  to 
stay  in  holes  throughout  the  winter.     Cf.  also  Ael.  Nat  An.  xii,  1. 

110.  EpinepheluB  ohrysotSBnia  (Doderlein).    H.     ^rrjpa  (J 

Not  seen  by  Apostolides.    Cf.  Apost.  17,  Polyprion  cernium, 

111.  Polyprion  oernium  (Cuvier). 

Apost.  17,  (TTTJpa. 

112.  Anthias  anthias  (L). 
Apost.  18  (Anthias  aacer). 

Family  APOGONIDJE. 

118.  Apogon  imberbie  (L).    H.     KaXoypirtra  (J. 

Apostolides  18  (Apogon  imberbis).  Cf.  Apostolides  27,  Chromis 
cdstanea. 

Family  SPARIDJB. 

114.  DiploduB  vnlgarie   (Geoffrey  St.  Ililaire).    H.      Iapy6<:  (j),  *  ffxapoyai- 
dapo,  (,),  *  d^Md^  (j),  (TTzdpo^  (J. 

Apost.  23  (Sargus  vulgaris),  ^apyo^^  f^apaxtSa,  Aristotle  adpyo^ 
(or  V.  1.  (Tapyo,^),  548b  14  15  16,  570a  32  b  1  3,  543a  7  b  8,  591b  19 
21,  1528a  24. 

The  (Tdpyo^  spawns  twice  a  year,  in  spring  and  in  autumn  ;  it  is 
pregnant  about  thirty  days  in  the  month  of  December.  The  (rdp- 
yo^j  ;f£/tt>v,  xi<paXo^  and  (rfit')^w'^  (or  fiu^iuv)  are  different  kinds  of  xc?- 
Tpei^,  i.  e.  sub -classes  of  the  xetrrpeu^.  The  (rdpyo^  feeds  after  the 
TpiyXrj,  The  ffapy'ivot  (sargus-like  fishes  ?  )  run  in  schools.  Athen. 
vii,  93,  says  that  Aristotle  says  the  spotted-tailed  fishes  are  fieXAvoupo^ 
and  (Tdpyo^^  and  they  are  much  lined  and  dark-lined.  Num.  in  Hal. 
says :  "  To  land,  a  ^apyo^^  most  *  line-jerking '  of  fishes."  Lat.  sargus. 
Plin.  9,  6ij  and  162.     Ov.  Hal.  105.     Ixdpog  and  (rndpo^  are  also 
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found  in  Aristotle.     Vide  sub  S.  rondeletti  and  8,  vetula,  Aposto- 
lides  23. 

Ixapoydidapo  is  compounded  of  (Txdpog  and  M.  G.  yaidapo^  donkey, 
and  means  acurus-donkey, 

116.  DiploduB  sargiiB  (Gmelin). 

Apost.  23  {Sargus  rondeletti),  (TTzdpo^. 

The  specimen  sold  me  as  (TTzdpo^  was  Diplodus  vulgaria.  I  am 
inclined  to  think  that  the  names  (rapyo^,  <Txdpo<f  and  (nzdpo^  are  used 
indiscriminately  for  any  and  all  species  of  Diplodus. 

Aristotle,  508b  17,  has  (rrzdpo^,  but  a  vario  lectio  is  <Txdpo<:,  He 
says  the  (nzdpo^  (or  (Txdpo^  if  we  follow  the  other  reading)  has  many 
pyloric  appendages.  Athen.  vii,  114,  mentions  the  (TT.dpo<;  and  cites 
several  passages  from  ancient  writers  in  which  the  (rizdpo^  is  named. 
One  is  from  Epicharmus,  in  which  (nrdpo'^  can  not  be  a  mistake  for 
(Txdpo^,  as  both  names  occur  connected  by  and,  yiz.,  "  We  fished  for 
(TTzdpoi  and  fTxdpoi"    Cf.  also  Athen.  vii,  52. 

116.  Diplodus  vetula  (Cuv.  &  Val.). 

Apost.  23  {Sargus  vetula),  f  trxdpog  cf.  ffxapoydl'dapo,  D,  vtilgarii. 

Ixdpo^  is  common  in  ancient  writers.  Arist.  1581a  28, 621b  16, 
1531a  10-17,  505a  28,  662a  7,  505a  14,  508b  11,  591a  14,  508b  12 
17,  591b  22,  675a  3,  1528a  32,  621b  15. 

According  to  Aristotle  the  (Txdpo^  has  two  gills  on  each  side,  one 
single  and  the  other  double,  has  its  stomach  shaped  exactly  like 
an  intestine,  seems  to  ruminate  just  as  the  quadrupeds  do,  is  a  bony 
fish,  is  the  only  fish  whose  teeth  are  not  sharp  and  pointed,  and  is 
consequently  with  good  reason  held  to  be  the  only  one  that  rumi- 
nates. 

Athen.  vii,  113,  under  rrxdpo^^  quotes  Aristotle  as  saying  that  it  is 
(not)  sharp-toothed,  and  solitary  and  carnivorous;  it  has  a  small 
mouth  and  tongue,  not  grown  fast  much,  etc.  A  passage  plainly 
corrupt.  To  make  any  sense  out  of  it  at  all  we  must  assume  that 
the  negative  near  the  beginning  of  the  quotation  has  dropped  out, 
and  replace  it.  Otherwise  it  contradicts  what  Aristotle  has  repeat- 
edly said  elsewhere,  and  even  contradicts  the  latter  part  of  the 
passage  itself,  where  it  is  said  that  the  axdpo^  is  fond  of  seaweed 
and  is  baited  with  this. 

The  statement  that  the  frxdpo^  chews  its  cud  is  made  repeatedly  in 
Aristotle  and  other  ancient  wTiters. 
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Nicander  of  Thyatira  says  there  are  two  kinds  of  (rxdpoc,  one  of 
which  is  called  6v{a^,  donkey-colored,  the  other  aloko^,  brilliant. 

This  suggests  ffxapoydidapo,  *  scarus-donkey/  a  name  given  to  one 
of  my  specimens  of  Diplodus  vulgaris.  Moreover  the  names  secured 
by  me  under  D,  vulgaris  indicate  that  at  the  present  time  the  names 
irxdf)o<^,  (TTzdfw^  and  (Tdpyo<^  are  all  used  more  or  less  indiscriminately 
for  all  the  species  of  Diplodus, 

Scarus  is  frequent  in  Latin  writers.     Plin.  9,  62.     Ov.  Hal.  9, 

119.  Hor.  Sat.  2,  2,  22,  etc. 

117.  Diplodus  annularis  (L). 

Apostolides  23  (Sargus  annularis),  f  ffou^Xoiihr^^  at  Corfu.  loo- 
^Aa  (or  ffooCkC)  ==.  awl,  spit  (for  roasting  meat).  Mirif^  =  thread. 
The  resemblance  to  a  derivation  from  these  words  may  be  acciden- 
tal. 

118.  Charaz  puntano  (Gmelin).  H.      Ouyatva  (,). 
Apost  23  (Charax  puntazzo),  ooyavm,  ovatva. 

119..Pa^lluserythrinus  (L).    H.      Auffpivt  (j),  * /iTzaXd^  (J. 

Apost.  23  {Pagellus  erythrinus),  ?M{^pt>i,  /.u^'/pivdpt.  For  name 
Xui^pivc  see  under  Sparus  pagrus, 

120.  Pagellus  acame  (Cuvier).    H.     *  MoufT/MouXa  (,),  fioupfj.oupa  (J. 
Apost.  24  {Fagellus  breviceps), 

121.  Pagellus  mormyrus  (L).    H.      Moup/xoupa  Q, 

Apost.  24  {Pagellus  mormyrus),  /loup/ioopa.  A.  G.  iiop/wpo^. 
Aristotle  570b  20. 

Cf.  Athen.  vii,  94.  Oppian,  Hal.  1,  100,  Latin  monnyr,  Ovid, 
Hal.  110.  Plin.  32, 152.  Ovid  speaks  of  Pictce  mormyres,  painted 
mormyrs. 

There  is  frequent  mention  of  the  name,  but  apparently  nothing 
that  would  help  in  identifying  it. 

122.  Paellas  oentrodontus  (De  La  Roche). 
Apost.  24. 

128.  Spams  payrus  (L).    H.     (Pa^rpt  Q,   Xof^pv^i  d). 

Apost.  24  (Pagrus  vulgaris  and  Pagrus  orphus),  f  fiepr^dvi,  a 
Turkish  word  equivalent  to  the  Greek  ipu^'^ptvo^.  Apostolides  gives 
ffayypi  as  common  name  for  Derdex  macropthalmu^,  and  Xu*9p{>i  for 
Pagellus  erythrinu^,     ^ayrpi  may  be  M.  G.  equivalent  for  A.  G. 
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ifdypo^;,  Aristotle  598a  13,  601b  30,  1529a  41,  1531a  37.  The 
ipdypo<i  alternates  between  the  open  sea  and  near  the  shore,  has  a 
stone  in  its  head,  and  consequently  suffers  much  in  winter,  is  car- 
nivorous, solitary,  has  a  triangular  heart,  and  is  at  its  prime  in 
spring. 

Athen.  vii,  133.  Speusippus,  in  the  second  book  of  his  "  Resem* 
blances,"  says  the  fdyfto^;,  ipudpiuof^  and  7];raTo9  are  similar. 

Latin  Phager,  phagrus,  pager,  pagruh ;  hence,  Spanish  PargOy 
English  Porgy,  corrupted  to  Pogy.  Plin.  32,  150,  9,  57,  32,  113. 
Ovid.  Hal.  107.     See  Bonitz's  Index  to  Aristotle  s.  v.  lpu*^plvo<^y  fin. 

Under  one  of  my  specimens  I  noted  that  the  tips  of  scales  and 
ends  of  fins  and  tail  were  crimson. 

Aut^ptvi  is  undoubtedly  M.  G.  form  of  ipu^^pivo^,  Au^pi^i  or  /w<^- 
pt)/dpt  (Apostolides,  bottom  of  p.  23)  =  iAoi^pivwv  or  iXu*^ptvdpio)^, 
diminutive  of  Uut9ptvo<^  =  i/>y»V?>os\  The  only  possible  question  is 
on  the  last  equation.  The*  interchange  of  the  liquids  I  and  r  is, 
however,  a  quite  common  phonetic  phenomenon,  though  not,  so 
far  as  I  know,  occurring  elsewhere  in  passing  from  A.  G.  to  M. 
G.     Perhaps  ku^po^^,  gore,  is  from  ipfj&p6^  and  M.  G.  lo^ptd^^to  = 

ipof^pid^to. 

The  fish  ipui^pr^oi^  is  frequently  mentioned  in  Aristotle. 

Aristotle,  538a  19-21,  567a  27,  598a  13,  741a  36,750b  30,  755b 
20,  760a  8,  1511b  37,  1528b  1,'  1529a  39. 

According  to  Aristotle  the  ipu^'^pryo^^  is  a  pelagic  fish,  and  of  both 
it  and  the  /d>>rj  the  male  had  never  been  seen.  He  says  the  most 
of  the  fishes  are  male  and  female,  but  concerning  the  ipw9pl>o^ 
and  /dw^rj  there  is  a  doubt,  for  all  which  are  caught  have  eggs 
in  them.  Again  he  says  of  those  called  ipu^^pivoi  no  male  has 
ever  been  seen,  but  only  females,  and  these  full  of  eggs.  But  we 
have  not  yet  trustworthy  observation  on  this  point. 

The  name  means  red  or  reddish,  and  the  color  of  the  fish  must 
have  justified  the  name. 

124.  Sparui  aurata  (L).    H.      Tm-'oopa  (j). 

Apost.  24  (^Chrysophrys  aurata  and  Chr.  crassirostris),  ^ XP^^' 
«^«,  Tiji'T.unpa,  .f  >t'>r<ra  at  Corfu,  fiapida  at  Missolonghi.  TaiTz- 
TAwpa  resembles  somewhat  the  A.  G.  I'-ouptK;,  horse-tail,  which 
Aristotle  says  has  the  most  rapid  growth  of  any  fish.  See  Aris- 
totle 543a  21  23,  599b  3.     According  to  Cont.  Lex.  rffhoopa  is  a 
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M.  G.  name  for  the  refuse  of  grapes  when  the  juice  has  been 
pressed  out.    For  jiapida  see  Smarts, 

Xpoffoipa  is  perhaps  the  A.  G.  ypotroippoi,  Aristotle  598a  10, 
591b  9,  489b  26,  508b  20  21,  543b  3,  570a  20,  598a  21,  537a  28, 
599b  33,  602a  11.  The  xP'^<^**9P^^  (literally  "golden  brow")  has 
two  fins  on  its  back  and  two  on  its  belly,  has  few  pyloric  appen- 
dages, one  more  and  another  fewer,  is  frequently  speared  in  the 
day-time  while  sleeping,  spawns  chiefly  where  rivers  flow,  spawns 
in  the  summer,  is  littoral,  is  found  in  the  lagoons  of  the  sea, 
hibernates  and  suflers  in  winter. 

Athen.  iv,  13.  Matro  says:  The  xP^^^^^P^'^t  which  is  the  most 
beautiful  among  all  fishes.  Athen.  vii,  136.  A  large  and  favorite 
food  fish. 

185.  Spondyliosoma  oantharns  (Gmelin).    H.     *  IxaMpt  (j). 

Apost.  24  (Canthairus  griseiis  and  C  brama),  f  dffxdf^apo^,  f  ^ayt- 
oovo  in  Corfu.  IxaMpt  is  the  common  name  for  Cantharus  among 
the  men  of  the  fish  market.  This  is  a  clipped  diminutive  from 
*Txdt9apo(^,  (fxai^dpi(jtv).  Such  diminutives  are  exceedingly  common 
in  the  colloquial  language  of  modern  Greece,  being  diminutives  in 
form  only,  and  not  in  meaning. 

In  modern  Greek  (Txdf^apo<^  and  ffxdwi^apo^  means  a  beetle,  just 
as  ancient  xdv&apo<^  (see  Contopoulos  Lex.  s.  v.).  So  also  M.  G. 
ffxd**^apo^,  no  doubt,  equals  ancient  xdv^^apo($  as  name  of  a  fish.  For 
initial  <t  cf.  {I)xd/ia>dpo^  and  (jT)xiT.apvov  in  Hom.  where  the  fact 
that  a  short  vowel  is  not  read  long  before  these  words  shows  that 
they  originally  lacked  the  initial  <t,  Cf.  also  xarero?  for  (rxdrrenK^, 
Tcyitl*  and  <rzv£V',  x6vi<;  and  M.  G.  (txw^Tj,  xnizTo)  and  M.  G.  (TxuTZTtOy  etc. 
Forms  with  and  without  initial  ff  before  /jl  are  common,  as  tiixp('}(; 
and  ff:itxp6<$y  /lUa^  and  (T/iUa^,  etc.  For  omission  of  the  nasal 
before  a  mute  cf.  yofi<pdpc  and  yoifdpt, 

Arist.  598a  10,  speaks  of  the  xd'^^^apo^  as  a  littoral  fish  of  solid 
flesh.  According  to  Oppian  it  delights  in  rough  rocks.  Op.  Hal. 
iii,  340. 

126.  Spondyliosoma  orbicnlare  (Cuv.  A  Val.).    H.     *  IxaMpi   (,),   *  axd^a- 

po^  (i). 

Apost.  24  (^Cantharus  orbicularis).  IxaMpi  ^=rz  A.  G.  xdv^apo^. 
See  under  Spondyliosoma  cantharus, 

Vn.  SoatharuB  graBCue  (Cuv.  A  Val).    H.      Ixa^Mpi  (J. 

Not  noticed  by  Apostolides. 
18 
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128.  Box  boope  (L.).    H.     FoTza  (j). 

A  post.  23  (^Box  hoops) y  ■\  pajiza  and  yodiza,  Bo}^  or  /?««$,  now 
used  as  scientific  name  for  this  genus  occurs  in  Aristotle  610b  4, 
1528a  20.  He  says  that  they  are  found  in  schools.  Those  (?) 
marked  on  the  back  Q^wroypaTzra)  are  called  /5a>c,  but  those  marked 
obliquely  {frxohoypaTzra)  are  called  xokia^  (<rzoAeas").  See  Athen- 
aeus  vii,  27,  where  a  number  of  references  to  the  fiw^  are  given 
from  different  authors.  It  was  a  favorite  food  fish.  Athenaeus 
derives  its  name  /5«ac  from  the  word  ftoij^  a  cry  or  shout,  and 
defends  this  form  of  the  name  and  derivation  against  Aristo- 
phanes of  Byzantium,  who  says:  "We  wrongly  call  the  fish  fiwxa 
(^^ai^),  and  ought  to  call  it  ftowTca  (i5«a>^'),  since  being  a  little  fish 
it  has  large  eyes.  It  should  be  l^otuffi  =  having  the  eyes  of  an 
ox."  ftou)(/>  is  compounded  of  ftoh^^  stem,  fto(F)  and  o*^,  and 
appears  in  Homer  in  the  feminine  form  Pomizt^  as  a  common  epi- 
thet of  Hera.  The  word  means  ox-eyed,  large-eyed.  If  this  is 
the  fish  now  called  yJcD^a  the  authority  of  Aristophanes  of  Byzan- 
tium prevailed.  At  any  rate,  the  (im^  was  a  small  fish  with  large 
eyes,  having  peculiar  markings  on  its  back,  running  in  shoals,  and 
admired  by  epicures. 

129.  Boope  salpa  (L).    U.      IdXira   (j),   yo7:a   (J. 

Apost.  23  {Box  salpa),  (Tdk-a.  Aristotle  (rdX-rj,  1528a  4,  1531a 
12  3,  534a  9,  621b  7,  598a  20,  570b  17, 543a  8,  543b  8. 

The  (Td}.7:7j  has  an  especially  acute  sense  of  hearing,  is  enticed 
by  malodorous  bait  such  as  dung,  spawns  in  autumn  in  some 
places,  but  in  most  places  in  the  beginning  of  summer,  feeds  on 
dung  and  seaweed,  may  be  caught  with  pumpkin,  spawns  in  the 
lagoons  of  the  sea,  is  not  carnivorous ;  it  is  much  lined  and  red- 
lined,  i.  e.  marked  by  many  red  (orange  ?)  lines,  has  jagged  teeth, 
and  is  solitary ;  it  is  best  in  harvest  time.  A  then,  vii,  118.  The 
(TdXKTj  is  variegated  in  color.  Whence  Mnaseas,  who  compiled  the 
work  entitled  '*  Sports,"  was  called  l^dXizTj  by  his  acquaintances 
on  ajcount  of  the  brilliant  variety  of  the  collection.  There  is  a 
similar  fish  in  the  Red  Sea  called  (rrptofiarsn^,  having  golden 
bands  extending  across  all  its  body  as  Philo  reports  in  his  "  Met- 
allicon." 

130.  Oblada  melanura  (L).     H.      MeXavoopi  (j). 

Apost.  23  {Oblada  melanura),  /isXavo^jpi,  black -tail.  Aristotle 
591a  15,  1528a  24,  1511b  37,  1512a  3,  /leXdvoupoi?,     It  feeds  on  sea- 
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i¥eed.  The  fiiXdjoupn^  and  ffapyo^  are  spotted  on  their  tails  (have 
A  spot  on  their  tails),  and  are  much  lined  and  dark-lined.  Athen. 
vii,  93.     Hicesius  says  it  is  like  the  (raftyo^, 

£picharnius  mentions  together  oaiiyiMn  and  iizAfhoupoi,  Latin 
Mel^murus,  Ennius,  Ovid.,  Plin.,  etc.     Op.  Hal.  1,  98. 

There  are  many  references  which  mention  the  /isXrhoupo^^  but 
they  add  nothing  to  our  knowledge  of  it.  The  meaning  of  the 
name  so  well  describing  the  fish,  and  the  fact  that  it  is  still  in 
common  use  for  this  species  establish  its  identity. 

181.  Dentex  dentex  (L).    H.     IV^ayptda  (2). 

Apost.  24  {Dentex  vulgaris)^  ffovaypitia,     Aristotle  ffuvaypi^  (gen. 

4FU>ayp{fitf^,  acc.   (Tuvaypida),      505a    15,   506b    16.      The  (TU'^aypi^  has 

:four  sin;|le  gills  on  each  side,  and  the  gull  bladder  on  the  entrails. 
Athen.  vii,  \2\,  (Tu\>aypi(h<;,  Epicharmus  mentions  these  in  "Mar- 
riage of  Hebe "  and  "  Land  and  Sea." 

132.  Dentex  macroplitlialmus  (Bloch). 

Apost.  24  {Dentex  macrophthalinus),  <payypL     Cf.  Sparus  pagrus. 

188.  Msena  msena  (L). 

Apost.  24  25  {Maena  vulgaris,  Osheckii  and  Jusculumy  the  two 
latter  doubtful  species). 

:184.  Srioara  smaris  (L).      H.       Mapida  (j),    *  patvouXa  (J,    *  ^svoy/a  (?) 
(1).   *  fJ^iXtuva  (j). 

Apost.  25  {Smarts  vulgaris  and  Chrysalis),  f  (T'lapii^  f  //«^jV.  In  M. 
C.  at  =  £,  so  that  iiahooXa  {fiivtfuXa)^  ^i,/ooXa  and  /liXujva  {/liXouua) 
are  evidently  all  modifications  of  the  same  name.  Mapida  is  the 
regular  M.  G.  equivalent  for  A.  G.  papi^  or  (jtiapU,  MaivooXa 
^ugi^ts  fiavA^,  found  in  Aristotle  as  name  of  a  fis^h.  610b  4, 
607b  10-21,  570b  15-30,  569b  28,  1529a  7,  607b  10.  The  imiA^ 
spawns  after  the  winter  solstice  and  is  the  most  prolific  of  fishes. 
It  is  good  when  pregnant.  The  form  of  the  female  is  rounder, 
that  of  the  male  lon^^er  and  flatter.  When  the  female  is  besfin- 
ni ng  to  be  pregnant  the  male  is  black  and  variegated  in  color. 
At  this  time  they  are  called  rpdytn  (he-goats)  by  some.  They 
run  in  schools.  I/xapi^,  Aristotle  607b  22.  The  trjiapi^  changes 
its  color  in  like  manner  with  the  /laot^^,  being  lighter  in  winter 
and  darker  in  summer.  This  is  most  evident  around  the  fins 
and  gills. 
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Op.  Hal.  1,  109.     Along  the  sedgy  shore    beneath   the   green 

plants  feed  /latwide^,  rpdpn,  di^epT>a[,  ff/iaptde^  and  fiXiwo^,  etc. 

Epichar.,  frag.  35 ;   Athen.,  vii,  92  and  137. 

Speusippus  says  that  the  {Soa^   and  fffiapi^  are  like  the  fiam^. 

186.  Spioara  aloedo  (Risso).    H.     *  Zip^ouXXa, 
Apost.  25  (Smarts  alcedo). 

186.  Centraoantlius  cirrus  (Rafinesque). 
Apost.  25  (Smaris  maurii). 

Family  PERCIDiE. 

187.  Feroa  fluviatiUs  (L). 

Apost.  17  (JPerca  fluviatiUs) j  f  T^i<f'^p^^^* 

Family  MULLIDwE. 

188.  MuUus  surmuletiis  (L).    H.      MizapfxTzou'^i     (Barbouni)  (,). 

Apost.  15  (Mullus  surmulletus)  frpi^Xe^,  p.i:ap6ouvty  Tzsrpoif'apOy 
"j*  Tfftyapokia, 

Apostolides  identifies  this  with  the  ancient  rpt^Xr}.  Aristotle 
1531a  26,  598a  10-21,  570b  22,  610b  5,  1531a  32,  621b  7,  1531a 
32-33,  591a  12,  508b  17,591b  19,557a  26,1531a  34,  621b  21, 
1511b  39,  1512a  3,  570b  22-25,  543a  •),  1531a  24  33. 

According  to  Apostolides  the  names  rpi^Xe^  and  ji7:app.7:ou>t  are 
common  to  all  species  of  the  Mullus,  Mizapinzouvi  is  an  Italian 
name.  The  same  fish  is  common  in  both  Italian  and  Greek  mar- 
kets under  this  same  name.  It  is  perhaps  the  same  as  the  fish 
which  the  Romans  called  Barbus,  Ans.  Morell.,  94, 134,  cf.  Cic. 
Par.  5,  2,  38,  Barhatulxis  midlus,  and  id.  Att.  2,  1,  7,  Barbati  mulli, 
bearded  mullets. 

According  to  Aristotle  the  rpiyXifj  (or  rpiyXa)  has  many  pyloric 
appendages,  is  the  only  fish  that  breeds  three  times  a  year,  is 
especially  infested  with  fish  lice,  feeds  on  sea-weed,  shell-fish  and 
mud;  it  lives  near  the  shore,  is  found  in  the  lagoons,  runs  in 
schools  and  eats  flesh,  but  is  not  exclusively  carnivorous. 

Athen.  vii,  125.  The  TpiyXrf  is  sharp-toothed,  gregarious,  all 
spotted  (?),  and  moreover  carnivorous.  When  it  has  produced 
young  (spawned)  three  times  it  is  barren,  for  it  gets  little  worms 
in  its  uterus  which  devour  the  eggs  (or  young  yo'^x^),  Speusip- 
pus says  the  aoaxu^,  yzXindyj  and  'piyXri  are  similar.  They  are  called 
red-colored  and  yellow-colored. 
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Athenaeus  gives  many  other  references  to  the  rpiyk-q^  but  appar- 
ently they  throw  no  light  upon  the  identification  of  the  fish. 

:189.  MnUus  barbatus  (L). 

Apost.  15  (JfoZ/iw  harhaUis),  f  xsipaXdds^  at  Chalcis. 

140.  Mnllus  fasoatas  (Rafinesque). 
Apost.  15. 

Family  SCI^NIDiE. 

141.  Dmbrina  oirrosa  (L). 

Apost.  18  (  Umbrina  cirrosa),  trxto^,  Cf.  Corvina  nigra  =  Sctaena 
-^imbra, 

Aristotle  has  trxiatva    601b  30.     He   says:    "Those  fish  which 

iiave  a  stone  in  the   head,  as  //><v^fs%   kdftpa^y  axiatva  and  ffdypoii 

suffer  most  in  the  winter.     Athen.  vii,  121,  shows  that  the  axiavja 

^^^as  also  called  ffxiaf^i^  by  Epicharmus  and  ffxtadst')^  by  Numenius. 

Latin  Seiaena  and  Sciadeus  for  the  female  and  male  respect- 
1  Tely.  Plin.  32,  151.  ^xt6^  and  trxiatva  both  seem  to  be  from 
^TM-xid,  shadow ;  Latin,  Umbra. 

1-42.  SoisBxm  aquila  (Lao.). 

Apost.  18  (Sciasna  aqiiila^y  /jloXoxozi,  f  xpawio^  at  Chalcis. 

148.  SoiflBna  umbra  (L).    H.      MuXoxo'i  Q,   *  trapaCdvo   (J,    ffxio<;  (j). 
Apost.  18,  19  (Corvina  nigra),  ^  axio'^  xahaxotu^a.     According  to 
postolides  /jluXoxotti  is  common  name  for  Scicena  aquila.     For  (Txto^ 
Umbrina  eirroaa,  Apost.  18. 


Family  LABRIDwE. 

Labmi  bergylta  (Ascanius). 
Apost.  25  (Labrua  bergylta),  -/cXouSkts^,  /sUoi,  /etXou,  f  <fux6i/'apo 
nd  TzsTpoi^'apo  M.  G.  names  for  the  Labrus,  <Puxi'n/'apo,  rr=  ^Dxo?- 
^Ssh,  may  be  referred  to  A.  G.  tf'')X7j<^  and  <fox{^.  The  names  are 
ixianifestly  from  <fuxo^,  sea- weed.  Aristotle  567b  20  19,  591b  16, 
e07b  20,  1528a  10,  607b  18,  591b  13. 

The  small  <fuxt'h<^  spawn  twice  a  year,  the  male  (<fux7^^)   differs 

ft-om  the  female  ((f')xi^)  by  being  darker  and  having  larger  scales. 

They  feed  upon  the  sea-weed  (<f''>x(ti)y  eat  no  flesh  except  that  of  the 

^apt^s^  (shrimps),   change   their   color,   being    variegated    in   the 

spring  but  white  during  the  rest  of  the  year,  and   are  the  only 

sea-fishes  which  make  a  nest  and  lay  their  eggs  in  the  nest.     It 
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is  a  small  fish,  one  of  the  rock-fish  (nerpatot ;  observe  M.  G.  name 
TzsT/joi/'aptf),  crowned  with  spines,  belongs  to  the  Tzerpahn  which  are 
called  soft-fleshed,  such  as  the  x6(T(fu<pot^  xt^Xat,  Tripxau,  xto^iot,  etc. 
For  /etXod,  etc.,  see  Orenilahraa  pavo. 

146.  Labrui  livem  (L.)    H.      Ad/inpoa  (,). 
Apost.  25  (^Labriis  merula), 

146.  Labms  viridis  (L).    H.      Utrpotpapo  (j),   *  <TouXou}n:apd6<:  (j). 

Apost.  25  {Lahrus  viridis,  etc).  According  to  Apostolides  all 
species  of  the  genus  Labrus  are  called   by  the  names  ;(eXoudi(re^, 

/etXo^,  ^ecXou,   ^uxo^'apo  and    7:sTp6</'apo, 

147.  Labrui  bimaoulatus  (L.) 
Apost.  25  (^Labrus  mixtus,  etc.). 

148.  Sympbodui  ooellarii  (L).    H.       *  KaC6pa^  (,),  *  atpiyya  (j),  sphinx. 
Apost.  25  (Crenilabrus  roisaali). 

o 

149.  Sympbodui  ooellatus  (Forskal). 
Apost.  25  {Crenilabriis  ocellaius), 

160.  Sympbodus  mediterraneui  (L).    H.     ^  IeXrj>i^  (j). 

Apost.  26  (Cre7vilabru8  mediterraneiis).  I  can  not  find  <rsXijv7j, 
moon,  given  as  name  of  a  fish  in  any  book,  ancient  or  modern. 
The  nearest  approach  is  trouXY^a,  given  by  Cont.  Lex.  as  common 
name  of  the  bivalve  Eiisis  siliqua,  called  razor-fish  and  spout-fish 
in  English  according  to  the  Cent.  Dictionary.  The  word  trouXijva 
also  means  spout-fi^h,  being  from  ancient  trwXrju,  a  spout  or  gutter. 

This  name  is  used  by  the  ancients  as  name  of  a  bivalve,  and 
this  is  no  doubt  the  same  as  is  now  called  (rouXij^a,  See  Aristotle 
683b  17,  528a  17  22,  5'i8a  5,*  etc. 

161.  Sympbodui  tinea  (L).     H.     *  Xedoutra  Q,  ^siXou  (,). 

Apost.  26  (Crenilabrus  pavo),  "f  X7J::ai>aj  f  Xarriva  fiaupj}  (black) 
and  f/eydXrj  at  Chalcis. 

A'alXo^  means  lip,  Latin  labrum,  whence  the  name  Labme. 
Apost()lide:3  gives  yjDjt^  and  yzuuh  as  common  name  of  Labrui  in 
all  species.  A'ei/jr)fTa  is  clearly  the  same  as  yjtXoo.  My  three  spec- 
imens were  obtained  on  different  occasions  and  probably  from 
different  parties,  making  it  evident  that  yttXon  is  used  for  Symphodus 
as  well  as  for  Labrus. 
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152.  Sympliodas  melops  (L). 
Apost.  25  (  Orenilabrns  melops), 

165.  Sjmphodiu  oinereas  (Bonnaterre). 
Apost.  25  {Crenilabrua  maasa), 

164.  Sympliodus  melanooerous  (Risso). 
Apost.  25  (^Crenilabrvs  cceruleus), 

o 

166.  Sympliodus  icina  (Fon-kal). 

Apost  26  (Coricua  rostratua). 

166.  Ctenolabrui  iuillus  (L).    H.     *  KazpaCdvo^  (j). 
Apost.  26  {Ctenolahrua  rupeatria), 

167.  JnUs  julii  (L).    H.     *  Tavrrho  (J. 

Apost.  26  (Julia  vulgaria  and  J.  giofredi),  fyoXtK^,  According  to 
Apostolidepj  this  is  the  ancient  iou/.o(^,  Aristotle  610b  6  gives  iouXt^ 
(Latin  Julia)  as  name  of  a  fish  found  in  schools;  touhK^  =  down, 
hair,  beard  ;  also  a  centipede.     Cf.  Athen.  vii,  70  and  20. 

168.  Tltalasioma  pavo  (L). 

Apost.  26  (Julia  pavo),  f  7'«^T«>'>t>/>f,  f  f  ^^/iooAa  at  Patras,  and 
\Ypa6avd^  at  Trikeri.  Fairfhi  is  a  Turkish  word  meaning  a  silken 
cord,  a  string  (Coiit.  Lex.),  rairavoupt  would  accordingly  mean 
string-tail. 

169.  Zyriolithys  novaoula  (L). 

Apost.  27  (Xyrichthya  novacida),  f  xarepydpof;  and  f  ^^^J^f,  accord- 
ing to  locality.  The  former  means  rogue,  one  condemned  to  work 
in  the  galleys  (xdrepya),  Ari^i  is  M.  G.  for  A.  G.  xtejV  (gen.  xtskJ?), 
a  comb.  Krs{^  in  A.  G.  was  uted  as  name  of  a  bivalve,  a  cockle 
or  scallop,  often  mentioned  in  Aristotle.  According  to  Gout.  Lex. 
the  modern  xrii^t  is  used  in  same  way,  the  sea  comb. 

Family  POMACENTBIDJE. 

160.  Chromii  cliromii  (L).    H.     ^  ^xafhipt    (j). 

Apost.  27  (CAromi5  castanea),  f  xaXoypr^a  and  xakoypirffa,  KaX6- 
Ypr^a  means  a  nun.  Kakoypirtra  would  seem  to  be  another  form  for 
the  same,  although  the  lexicon  (Cont.  Lex.)  gives  it  as  meaning 
tomtit.  Ixaf^dpt  is  probably  a  mistake  here,  the  man  who  sold  it 
me  supposing  it  to  be  Canlharua. 
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Family  TRACHINIDiE. 

161.  Traoliiiiui  draco  (L).     H.      Apdxatva  Q. 

Apost.  13  {Trachiniia  draco).  According  to  Apostolides  dpdxatva 
is  common  name  for  all  species  of  the  genus  Traehinus.  In  A.  G. 
dpdxatwa  is  feminine  of  dpaxw^^,  a  serpent  or  dragon.  The  kindred 
word  dpaxaivi<;,  also  a  feminine  of  dpdxwv,  occurs  as  name  of  a  fish 
in  a  fragment  of  the  comic  poet  Ephippus,  who  flourished  in  the 
early  part  of  the  Fourth  century,  B.  C.  Also  in  a  fragment  of 
Mnesimachus.  Aristotle  598a  11  uses  dpdxwv  as  name  of  a  fish 
which  lives  near  the  shore  (i.  e.  a  littoral  fish).  A  fragment  of 
Epi  charm  us  also  contains  dpdxtov  as  name  of  a  fish.  Vide  Athen. 
vii,  28. 

162.  Traohinui  vipera  (Cuv.  k  Val). 
Apost.  13. 

168.  Traohinui  araneui  (Cuv.  k  Val). 
Apost.  13. 

164.  Traohinui  radiatui  (Cuv.  k  Val). 
Apost.  13. 

Family  UBANOSCOPID.aB. 

166.  Uranoioopus  soaber  (L).    H.      -l^/^'^s"  d). 

Apost.  13  (  Uranoscopus  scaber),  /«/vr>9,  /mut(to^  and  f  xouxo^.  Iden- 
tified in  Apostolides  with  the  xaAkia)\>uiio<$  of  Aristotle.  For  xaXXtw- 
'^ufio^  see  Aristotle  598a  11,  506b  10,  1529b  9. 

According  to  Ari:«totle  the  xakhmvutio^  it  a  littoral  fish  with  the 
gall  on  the  liver,  and  has  the  largest  gall-bladder  of  any  fish  in  pro- 
portion to  the  size  of  the  fish. 

Aeliau,  N.  A.  134,  says:  "Concerning  it  (the  fish  called  xaXXtW' 
>6»//.o9)  Aristotle  says  that  it  has  a  large  gall-bladder  attached  to  the 
right  lobe  of  the  liver,  and  that  it  carries  its  liver  in  its  left  side." 

According  to  Athenaeus,  vii,  16  and  17,  there  seems  to  have  been 
considerable  confusion  among  the  names  «i"V£'^9,  xa/M/'^u^,  xaXXtwifU- 
!j.o^  and  k'/M(,''.''  Pliny  says  (32,  146):  Callionymus  or  Uranoscopus. 
(32,  69).  The  same  fish  (Callionymus)  is  also  called  Uranoscopus 
(sky-gazer),  from  the  eye  which  it  has  in  its  head.  Athen.  viii,  52. 
Of)p(v^tKTxor.(ti  and  the  one  called  «yvo9,  or  also  xa//fo>v{^/i«9,  are  heavy 
as  food.  Cf.  A.  G.  xoxx'j^,  sub.  yy/.'j^o'^oil'apo  (Dactyloptenis  voli- 
talis). 
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Family  CEPHAIjACANTHIDiE. 
:166.  Cephalaoanthus  yolitani  (L).    H.     XsXidouot/'apo  (J,  swallow-fish. 

Apostolides  15  (^Dactylopteru8  volitans),  x^Xtdovotpapo,  Aposto- 
lides  identifies  this  with  the  xoxxu^  of  Aristotle.  But  may  it  not 
l)e  the  sea  /c/«<5«iv  spoken  of  by  Aristotle  535b  27  ?  He  says :  "  The 
jcrivs^  when  they  rush  along,  resting  upon  the  water  (which  people 
call  flying),  make  a  whizzing  sound,  and  the  sea  swallows  («f  OaXaTz- 
Tiai  /sXidovsf)  do  the  same,  for  these  fly  in  the  air  not  touching  the 
water." 

Cuvier  identifies  this  sea  swallow  with  DacL  volitans.    Compare, 
liowever,  Trigla  hirundo,  still  called  yzhoova,  the  swallow. 

Of  the  xoxxu^j  cuckoo,  Aristotle  (598a  15  and  535b  20)  says :  "  It 
makes  a  sound  like  the  cuckoo,  whence  it  gets  it  name."  The  xox- 
x'jy£(^  are  both  pelagic  and  littoral  (alternately).  Vide  Plin.  Hir- 
undo,  9,  82  and  32,  149.     Athen.  vii,  84. 

There  is  nothing  in  any  reference  that  I  can  find  to  show  that  the 

xuxxu^  was  2L  flying  fish.     According  to  Apostolides  13  Uranoscopus 

-^caher  is  called  xo^>xo^,  M.  G.  for  cuckoo.     May  not  this  be  xoxxu^t 

Family  TBIGLIDJE. 

167.  Feristedion  oataphractum  (L).     H.     *  Kspazotlxipo   (j),  horn-fish. 

Apost.  16  {Peristethion  cataphradum),  xa7:(o>7j. 
Two  specimens  sold  me  under  the  name  xa-w^rj  in  the  market  at 
Athens  turned  out  to  be  Trigla  lineata  and  Trigla  lyra, 

168.  Trigla  lineata  (Gmelin).    H.      A'a-wvrj  (,). 
Apost.  16  (Trigla  lineata), 

169.  Trigla  onoului  (L). 
Apost.  16  (Trigla  pini). 

170.  Trigla  milvus  (Lacepdde). 
Apost.  16  (Trigla  cuculus), 

17L  Trigla  gnmardui  (L). 
Apost.  16. 

172.  Trigla  lyra  (L).    H.     Ka-W'^r^  (,). 
Apost.  16  (Trigla  lyra). 

173.  Trigla  hirundo  (Bloch).    H.      XsMdoxi  (J. 

Apost.  16  (Trigla  corax), 

AsXM'ja  is  M.  G.  for  A.  G.  /jauJo^^  swallow.  Aristotle  535b 
27.     The  sea  swallows  (at   Oahimat  yjAid^h^i)  fly  in  the  air,  not 
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touching  the  sea,  for  they  have  their  fins  broad  and  long.  See 
CephalacanihuB  volitans,  called  j(^Xtdov6(papo,  Cf.  also  Myliohatis 
bovina,  Apostolides  9. 

174.  Lepidotrigla  oavillone  (Lac^p^de). 
Apost.  16  (^Trigla  cavillone). 

Family  SCORPJENIDJB. 

176.  Soorpena  lorofa  (L.)    H.     Ixopiztof^  (j). 

Apost.  16  (Scorpcena  scrofa),  f  ffxupTziva,  According  to  Aposto- 
lides (TxopTzto^  is  common  name  of  S,  porcus.  2!xopmo^  =  scorpion. 
As  name  of  a  fish  Aristotle,  1531a  20,  508b  17,  593a  7,  598a  14. 
It  has  many  pyloric  appendages,  breeds  (spawns)  twice  a  year,  alter- 
nates between  the  open  sea  and  the  shallow  water  along  the  shore; 
the  (Txop:zOh<^  breed  in  the  open  sea  (rd  TriXayo^), 

Athen.  vii,  115.  Num.  "Red  (TxopTzw^.''  Hicesius  says:  **  Of 
the  ffxitpTun  one  kind  is  pelagic  the  other  littoral ;  the  former  is  a 
fiery  red,  the  latter  blackish.  Epicharmus  calls  the  axopTzto^  izotxUo^, 
variegated.  It  is  solitary  and  eats  seaweed.  Aristotle  mentions 
ffxnprutn  and  trxopizuhq  in  different  places.  It  is  not  clear  whether 
he  means  the  same  fish  by  these  two  names.  That  we  have  fre- 
quently eaten  both  (rxopTzatm  and  trxopTziot  and  that  the  flavors  and 
colors  are  different,  no  one  is  ignorant.  Archestratus,  in  his 
*'  Golden  Words,"  says :  "  Buy  the  small  (TxopT:io<^^  but  beware  of  a 
big  one."  Athen.  viii,  52.  The  tawny,  pela«:ic  ffxopmot  are  more 
nutritious  than  the  large  ones  of  the  shoal  water  near  shore. 

176.  Soorpsena  porous  (L). 

Apost.  16  {Scorpcena  porcus) ^  rrxttpTzuK^  and  f /«f  njv". 

Family  OALLIONYMIDJE. 

177.  Callionymui  festivui  (L).    H. 
Not  noticed  by  Apostolides. 

Family  GOBIIDJE. 

178.  Oobius  niger  (L). 
Apost.   15. 

179.  Gobius  jozo  (L).    H.      Ktofno^^  (3). 

Apost.  14  {Gobius  jozo) y  xutCio^^^  ^ywCio^.  According  to  Aposto- 
lides xofCio^  and  ywtnoi  are  common  names  for  all  species  of  the 


-^ 
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^     I  genus  Oobius.    Aristotle  xoi^Tro?,  610b  4,  598a  11  16,  508b  16,  569b 

^     I  23,  621b  13  19,  567b  11,  591b  13,  601b  22,  835b  14.    The  xa,et6<^ 

has  many  pyloric  appendages  above  the  stomach,  spawns  near  the 
land  on  the  rocks,  the  bunches  of  eggs  are  flat  and  crumbling ;  it 
feeds  on  mud,  sea- weed,  sea-moss,  etc. ;  lives  near  the  land,  gets  fat 
in  the  rivers,  and  is  found  in  schools.  The  white  xutCto^,  found  in 
the  Kuripus  of  Lesbos,  never  leaves  that  lagoon  for  the  open  sea 
as  the  other  fishes  found  there  do.  Latin  Gobio  and  Cobio,  Plin. 
Oobius,  Ovid.,  Hal.  12,  8.     Martial  13,  88. 

^        I  180.  Oobiui  gr^ttatus  (Cuv.  &  Val). 

Apost.  14. 

181.  Oobius  auratus  (Risso). 
•  Apost.  14. 

182.  Qobius  paganeUus  (L). 
Apost.  14. 

188.  Oobiai  oruentatus  (Qmelin). 
Apost.  14. 

184.  Oobius  oapito  (Cuv.  &  Val). 
Apost.  14. 

185.  Oobius  minutus  (L). 
Apost.  14  (Gobius  quadrimaculatus). 

Family  BLENNIIDJB. 

186.  Blennius  pave  (Risso).  H.    *  UaizayaXo^s  (,),  an  Italian  word  mean- 
ing parrot. 

Apost.  13  {Blennius  pavo),  f  traXidpe^. 

187.  Blennius  languinolentus  (Pallas). 
Apost.  13. 

188.  Blennias  gattorug^ne  (Bloch). 
Apost.  13  {Blennius  gattoriigine)^  -f  (TaXid/)a,  slobbering. 


'  -^ 


189.  Blennius  ocellaris  (L). 
Apost.  14. 

190.  Blennius  pbolis  (L). 
Apost.  14. 
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191.  Biennial  trigloides  (Cay.  k  Val). 
Apost.  14. 

192.  Blenniui  galerito  (L). 

Apost.  14  (^Blenniua  montagnei). 

198.  Cristioepi  argentatui  (Risso).    H.    FwTza  (j). 

Apost.  14  (Clinua  argentaUis),    For  ymiza  see  Box, 

194.  Tripterygion  tripteronotns  (Risso). 
Apost.  14  (^Tripterygion  naaua). 

Family  OPHIDIIDiE. 

196.  Ophidion  vaa alii  (Risso).  H.    *  Fdapi  or  */:>lajoe  d). 

Apost.  28  (  Ophidium  vassali),  Adapt  raay  be  a  diminutive  from 
XsUoi^,  lip, 

196.  Ophidion  barbatnm  (L). 
Apost.  28. 

Family  GADIDiE. 

197.  Oadui  oallariai   (L). 

Apost.  28  ( Oadtis  morrhua,  the  young  of  G.  callarias).  j  Moo- 
poova  at  Chalcis.  Rare,  according  to  Apostolides,  but  the  identifi- 
cation must  be  doubtful. 

198.  Pliyois  pliyoii  (L).    II.    *  llo'.Tixt  (j). 

Not  seen  by  Apostolides.  FlouTixt^  M.  G.  for  mouse. .  Cf.  Aris- 
totle, o  -ovru()9  /iD?,  600b  13,  632b  9. 

199.  Follaohiui  poutassou  (Risso).    II.    *  Ttri'/Axt  (j). 

Apost.  29  {Merlangus  poutassou),  fya'idoupoi^'apay. 
The  name  ya'idoup6(J'ap<fv  is  modern,  meaning  donkey-fish.  Fat- 
(ioupo<^  =  ydoapo^;  =  ass,  donkey.  The  ancients  called  a  certain 
fish  ovo^\  ass.  Doric,  in  Athenaeus  vii,  99,  says  some  pereons  call 
the  0VO9  (i.  e.  the  fii?h  ov<>v)  yddo<,\  Epicharmus  in  his  Marriage  of 
Hebe  suys  :  "  Wide-gaping /'/»««  and  monstrous-bellied  ovoj."  See 
Aristotle  599b  33,  601a  1,  620b  29,  frag.  307,  1530a.  According 
to  Aristotle  the  o>o9  has  a  mouth  opening  wide  (lit.  breaking  back), 
like  the  yal^oi.  It  leads  a  solitary  life,  is  the  only  fish  which  has 
its  heart  in  its  belly,  has  stones  in  its  brain  like  mill-stones  in  form, 
andjis  the  only  fish  which  lies  torpid  in  the  warmest  days  under  the 
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reign  of  the  dog-star,  Siriu8,  the  other  fishes  going  into  this  torpid 
state  in  the  wintriest  days.  The  6vo^,  ^dro^,  if^rjTTa  and  /Siyi^  bury 
themselves  in  the  sand  and  after  they  make  themselves  invisible 
they  wave  the  things  in  their  mouths  which  fishermen  call  little 
rods  or  little  wands  (^^a6dia), 

200.  Merluooius  merlaooius  (L).    H,    MnaxaXdpo   (J. 

Apost.  29  (Aferlucitu  mdgarxs),  fjLnaxaXtdpo(^,   Cont.  Lex.  inzaxakdo^, 
Turkish  word  meaning  stock-fish.   MTcaxdXr^^  (Turk)  =  grocer.  Also 

written  /SaxaXdo^  and  ftaxdXr^^. 

201.  Mora  moro  (Risso). 

Apost.  29  {Mora  mediterranea). 

202.  Molva  elongata  (Otto). 
Apost.  29  (Lota  elongaid). 

Family  PLEURONECTIDiE. 

208.  Fleuroneotei  fleiui  (L). 
Apost.  29  (Flesiis  passer), 

m 

204.  Fsetta  maxima  (L). 

Apost.  30  {Rhombus  maximus),  "f  xaXxdvt, 

206.  Bothui  rhombui  (L). 
Apost.  30  {Rhombus  loBvis), 

206.  Flatophryi  podai  (De  la  Roche).    H. 

Apost.  30  {Pleuronectes  candidissimus  and  Bothus  rhomboides). 

207.  Eucitharui  linguatula  (L).    U.    rXwtrffa  (,). 

Not  noticed  by  Apostolides.    For  /Xajtrtra  see  under  Solea  solea, 

208.  Solea  theophila  (Risso). 
Apost.  29  {Solea  lascaris). 

209.  Honochiras  variegatni  (Donovan). 
Apost.  30  {Microchirus  variegatus), 

210.  Monochimi  hispidui  (Rafinesque).     H.    *  Kaipmpa, 

Not  recorded  by  Apostolides. 

211.  Honochiras  ooeliatui  L. 
Apost.  29  {Solea  oculata). 
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212.  Solea  solea  (L).    II.     VXwffffa  (J. 

A  post.  29  (Solea  vulgaris),  •fUbaaa,  tongue,  f  ^"'/^a'i^a  at  Nau- 
plia  and  Missolonghi.  I  found  ylmtfaa  a  common  name  for  any 
kind  of  sole.  Ancient  writers  used  [^ohyXwaffo^^  ox-tongue,  as  name 
of  a  kind  of  fish.  The  name  is  quoted  by  Athenaeus  from  various 
writers.  Athen.  iv,  13,  Matro.  "A  ^nhyluKraoq  which  dwelt  in  the 
foaming  brine  (sea)"  Vii,  30.  "  The  roughish  ^tmyXuKsan^y  The 
xoW}YXit)ff(7n<;  (dog-tongue)  differs  from  the  (^onyXuxTffofi,  The  Attics 
call  it  il'TfTza,  Vii,  139.  Speusippus  says  that  the  ^''>7^ra, /9ow/'iitti<T<T«9 
and  Ttffvr'a  are  similar.  liuhyXioffffo<^j  </'7JTTa  and  /xD?  are  given  at  the 
end  of  a  list  of  fishes,  the  list  being  quoted  from  Aristotle.  Doric 
names  jSonyXwffffo^  and  v'''/'^«  as  belonging  to  the  flat  fishes.  The 
Romans  call  the  (/'fjTTa  j^6}l6o($,  which  is  aUo  a  Greek  name.  Oppian 
Hal.,  i,  99. 

It  is  plain  from  the  above  that  the  {ioi)yXmff(to^  and  ^'/^rra  were 
much  alike,  if  not  the  same. 

Family  BALISTIDiE. 

218.  Balistes  oarolineniii  (Gmolin). 

Apost.  12  (Balistes  capriscus),  "f  /jLo>6^(npo<^j  lone-pig. 

Family  MOLIDJE. 

214.  Molamola  (L). 

Apost.  11  (Orthagorisciis  mola), 

216.  Ostraoion  trigonal  (L). 
Apost.  12. 

A  West  Indian  species,  said  by  Apostolides  to  have  been  taken 
at  Skiathos,  which  is  probably  an  error. 

Family  LOPHIIDiE. 

216.  Lophiui  pisoatorius  (L).    II.    ^  lIstTxavdfihZa  or  ^niffxavrpizZfi  (,). 

Apost.  14  (Lophlus  piscatorius).  Probably  of  Italian  origin, 
meaning  fisher,  f  AXdrrxa  at  Chalcis,  j  (rxXe/iTzou  and  '\  (iarpa^^otf'upo 
at  Patras.  The /3^^i7/Ki;^oc  6  dXt-n^  (the  fisher  frog)  of  Aristotle.  See 
Aristotle  505a  6  b  4,  506b  16,  564b  18,  565b  29,  570b  30,  620b  11 
ff,  695b  14,  696a  27,  749a  23,  754a  23  ff,  755a  9,  835b  13,  1527b 
41-43,  540b  18. 

Ari>totle  says  with  regard  to  the  ftdTpa^oi^ :  "  Inasmuch  as  the 
flat  front  part  is  not  fleshy,  nature  has  compensated  fur  this  by 
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adding  to  the  rear  and  the  tail  as  much  fleshy  substance  as  has 
been  subtracted  in  front."  The  /5«r/)«;fo9  is  called  the  angler.  He 
fishes  with  the  hair-like  filaments  hung  before  his  eyes.  On  the 
end  of  each  filament  is  a  little  knob  just  as  if  it  had  been  placed 
there  for  a  bait.  He  makes  a  disturbunce  in  sandy  or  muddy 
places,  hides  himself  and  raises  these  filaments.  When  the  little 
fishes  strike  at  them  he  leads  them  down  with  the  filaments  until  he 
brings  them  to  his  mouth.  The  ftdrpa^o^  is  one  of  th^  atXnyrr^,  All 
the  atXfiyrri  are  viviparous  or  ovoviviparous  except  the  lidrpay^ix;: 
The  other  flat  athiyrri  have  their  gills  uncovered  and  underneath 
them,  but  the  [^dTpa)^n^  has  its  gills  on  the  side  and  covered  with 
skinny  opercula,  not  with  horny  opercula  like  the  fish  which  are 
not  (TsXa^dfdr}.  Some  fishes  have  the  gall  bladder  upon  the  liver, 
others  have  it  upon  the  intestine,  more  or  less  remote  from  the  liver 
and  attached  to  it  by  a  duct.  Such  are  /5«r/>a/o9,  eXXtn/'^  (Tu>a/pt^^ 
a/itjpatva  and  ^t<p{a^,  (Proved  true  of  Lophius  piscatorlus  by  a 
dissection  by  Dr.  C.  H.  Gilbert.)  The  pdrpaxo^  is  the  (mly  one  of 
the  (TsXd^  which  is  oviparous.  This  is  on  account  of  the  nature 
of  its  body.  For  it  has  a  head  many  limes  as  large  as  the  rest  of 
its  body,  and  spiny  and  very  rough.  For  this  same  reason  it  does 
not  afterwards  admit  its  young  into  itself.  The  size  and  roughness 
of  the  head  prevents  them  both  from  coming  out  (i.  e.  being  born 
alive)  and  from  going  in  (being  taken  into  the  mouth  of  the  par- 
ent). The  pdTpa)^o^  is  most  prolific  of  the  azXd^^r^,  but  they  are 
scarce  because  the  eggs  are  easily  destroyed,  for  it. lays  ^ihem  in  a 
bunch  near  the  shore. 
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July  5. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Fifty-four  persons  present. 


July  12. 
Mr.  Charles  Morris  in  the  chair. 
Fifteen  persons  present. 


July  19. 
Mr.  Charles  Morris  in  the  chair. 
Eleven  persons  present. 


July  26. 
Mr.  Benjamin  Smith  Lyman  in  the  chair. 
Six  persons  present. 


August  2. 
Mr.  Charles  Morris  in  the  chair. 
Ten  persons  present. 


August  9. 
Mr.  Charles  Morris  in  the  chair. 
Nine  persons  present. 


August  16. 
Mr.  Charles  Roberts  in  the  chair. 
Seventeen  persons  present. 
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August  23. 
Mr.  Charles  Roberts  in  the  chair. 

Eleven  persons  present. 

A  paper  entitled  "  Autosporadic  Seeds  in  Oxalis  stricta,"  by 
Ernest  Walker,  was  presented  for  publication. 

The  death  of  Edw.  C.  Knight,  a  member,  July  21,  1892,  was 
announced. 


August  30. 
Mr.  Charles  Morris  in  the  chair. 

Nineteen  persons  present. 

William  Briughurst,  M.  D.  was  elected  a  member. 

Carlos  Berg,  of  Buenos  Aires,  was  elected  a  correspondent. 

The  following  was  ordered  to  be  printed : — 
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THE  AUTOSPOiElADIC  SEEDS  OF  OXALIS  STBICTA. 

By  Ernest  Walker. 

The  effective  method  this  plant  has  of  scattering  its  mature  seeds, 
in  which  it  proves  to  be  a  decided  "  touch-me-not "  seems  hitherto 
to  have  escaped  observation.  In  Gray's  Manual,  and  other  like 
works,  the  seeds  are  spoken  of  as  having  a  "  loose  and  separating  " 
coat,  but  the  part  this  envelope  plays  in  dehiscence  and  in  the  dis- 
tribution of  the  species  is  not  mentioned. 

In  May,  1891, 1  made  some  careful  observations,  and  the  follow- 
ing memoranda : — 

As  the  seeds  of  Oxalia  atricta  L.  attain  maturity,  the  erect  loculi- 
cidal  capsule  becomes  flaccid.  In  this  condition  the  least  distur- 
bance, as  the  touch  of  the  hand  or  shaking  by  the  wind,  causes 
the  seeds  to  be  expelled  with  considerable  force,  and  thrown  two 
or  three  feet.  Sitting  for  a  few  minutes  by  a  plant,  the  tick  of  the 
seeds  as  they  were  continually  projected  could  be  distinctly  heard.  To 
place  a  capsule  in  the  palm  of  the  hand,  and  press  it,  suggested  the 
bursting  of  pop-corn. 

The  shooting  of  the  seed  was  done  so  quickly  that  it  was  some 
time  before  I  could  make  out  the  manner  in  which  it  was  accom- 
plished. 

The  active  agent  is  the  outer  coat  of  the  seed.  This  consists  of 
a  translucent,  shining,  membraneous  envelope  stretched  tightly  over 
the  seed.  When  it  bursts,  it  suddenly  and  elastically  turns  inside- 
out  ;  after  which  it  becomes  flaccid. 

This  coat  is  thicker  in  a  line  along  the  ventral  margin  of  the  pen- 
dulous seed,  or  along  the  edge  which  is  next  the  axis  of  the  cap- 
sule. The  rupture  is  naturally  along  the  opposite  edge.  Doubling 
back  against  the  axis  of  the  upright  capsule  gives  this  membra- 
neous coat,  or  spermoderm  the  power  to  project  the  seed. 

Placing  some  of  the  seeds  under  a  lens  and  puncturing  the  coat 
with  a  needle  the  rupture  was  found  to  occur  at  other  parts  than  the 
margin,  or  at  any  point  the  coat  might  be  pricked.  In  this  instance 
the  envelope  not  having  a  *'  back-stop  "  was  offcen  thrown  farther 
than  the  seed. 

When  in  the  capsule  the  position  of  the  seeds  is  such  as  to  throw 
them  not  only  outward  but  slightly  upward.  They  are  cast  farther 
than  if  projected  horizontally.  Some  seeds  were  found  as  far  as 
three  feet  from  the  capsule  from  which  they  were  thrown. 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  289 


September  6. 
Dr.  Geo.  H.  Horn  in  the  chair. 
Fifteen  persons  present. 


September  13. 
Mr.  UsELMA  C.  Smith  in  the  chair. 
Thirty  persons  present. 

On  the  Foramen  magnum  of  the  Common  Forpoue,  and  on  a 
Human  Lower  Jaw  of  unusual  size, — Dr.  Harrison  Allen 
invited  attention  to  two  skulls  of  the  common  porpoise  (Turdop 
tursio^  and  demonstrated  that  the  foramen  magnum  in  hoth  speci- 
mens received  no  portion  of  the  basi-occipital  bone.  The  exoccipi- 
tal  bones  meet  in  the  median  line  and  the  posterior  border  of  the 
basi-occipital  bone  lies  fully  one-half  an  inch  in  advance  of  the 
foramen.  The  arrangement  of  parts  thus  proved  to  be  an  excep- 
tion to  the  general  statement  admitted  by  leading  authorities, 
namely,  that  the  Mammalia  are  characterized  by  the  lower  border 
of  the  foramen  magnum  being  formed  by  the  basi-occipital  element, 
and  by  the  occipital  condyle  not  being  composed  entirely  by  the 
exoccipi  tal. 

Dr.  Allen  also  invited  attention  to  a  human  lower  jaw  of  unusual 
size  from  the  Sandwich  Islands.  As  compared  with  the  lower  jaw 
of  an  English  skull  the  following  measurements  will  prove  of 
interest. 


Sandwich  Islands. 

England. 

INCHES. 

INCHFS. 

Height  of  ascending  ramus 
Width  of  ascending  ramus 

3i 

2j 

T/cngth  of  horizontal  ramus 

3 

2rt 

Goniosymphysal  length 
Width  of  horizontal  ramus  at 

41 

3i« 

first  bicuspid 
Width    of    horizontal   ramus 

lA 

lA 

opposite  last  molar 
Symphysal  height 
Cioronoid  height 
Condyloid  height 
Intergonial  width 

lA 
li 

i 

i 
3i 

•                    1 

1 
U 

i 

3} 

It  will  be  thus  seen  that  the  greatest  contrasts  in  size  between  an 
average  bone  and  the  one  exhibited  are  to  be  found  in  the  rami, 
and  the  least  contrasts,  and  in  most  features  none  at  all,  in  the  pro- 
portions of  the  processes  and  in  the  width  between  the  angles. 
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September  20. 
Mr.  Charles  Morris  in  the  chair. 

Thirty-six  persons  present. 

A  paper  entitled  "  A  Revision  of  the  North  American  Creodonta 
with  notes  of  some  Genera  which  have  been  referred  to  that  Group," 
by  W.  B.  Scott,  was  presented  for  publication. 


September  27. 
Mr.  Chas.  p.  Perot  in  the  chair. 
Two  hundred  and  two  persons  present. 

Greenland  Explorations. — Mr.  R.  E.  Peary,  U.  S.  N.,  made  an 
informal  and  preliminary  report  on  his  exploration  of  Greenland 
during  the  last  twelve  months.  He  announced  that  he  had  been 
able  to  carry  out  almost  to  the  letter  the  plan  submitted  to  the 
Academy,  the  merits  of  which  this  society,  whose  practical  interest 
made  fruition  possible,  was  the  first  to  recognize.  He  had  traced 
the  northern  limit  of  the  iutericH*  ice  cap  of  Greenland  and  settled 
the  northern  extension  of  the  main  land-mass.  He  had  completed 
the  surveys  of  Davis  Strait  and  Inglefield  Gulf  and  he  had  availed 
himself  of  unique  opportunities  of  studying  the  Arctic  Highlanders, 
a  tribe  of  about  two  hundred  and  thirty  souls  separated  from  the 
rest  of  humanity  by  the  sea  and  by  impassible  glaciers,  but  whose 
acute  ability  to  obtain  their  two  great  necessities:  something  to  eat 
and  something  to  wear,  is  not  excelled  in  the  world. 

Mr.  Peary  then  returned  to  the  Academy  the  flag  presented  to 
him  at  the  setting  out  of  his  expedition.  It  is  the  only  flag  which 
has  been  carried  across  the  northern  boundary  of  Greenland, 
or  has  floated  over  the  east  coast  above  the  77th  parallel. 

Prof.  Heilprin  read  the  preliminary  report  of  the  Relief 
Expedition,  which  will  be  published  in  detail  at  a  later  date. 

The  following  were  elected  members : — J.  Liberty  Tadd,  George 
S.  Wolf  and  N.  V.  Ball,  M.  D. 

The  following  was  ordered  to  be  printed  : — 
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A  SEVISIOH  OF  THE  KOBTH  AMEBICAH  CBEODOKTA  WITH  HOTES 
OK  SOKE  OEKEBA  WHICH  HAVE  BEEN  BEFEBBED  TO 

THAT  OBOUP. 

BY   W.   B.   SCOTT. 

The  Creodonta  form  an  extremely  heterogeneous  group,  very 
difficult  to  define  and  still  more  difficult  to  classify  and  subdivide. 
This  difficulty  arises  partly  from  the  imperfection  of  the  available 
material,  but  more  especially  from  the  lack  of  diagnostic  characters 
which  are  common  to  all  the  members  of  the  order  and  from  the 
minute  steps  of  gradation  by  which  they  shade  into  other  groups  of 
allied  unguiculates  and  even  ungulates.  Creodonta  were  among  the 
earliest  fossil  mammals  which  were  accurately  studied  and  they  were 
then  referred  to  the  carnivores.  Laurillard,  Pomel  and  others, 
however,  regarded  them  as  marsupials,  and  Aymard  and  Gaudry 
following  this  example,  have  called  them  Sous-didelphes.  In  1875 
Cope  proposed  the  name  of  Creodonta  for  the  group  which  he 
regarded  as  a  suborder  of  the  Insectivora,  but  in  1877  he  named 
this  comprehensive  order  the  Bunotheria,  referring  to  it  as  suborders, 
the  Creodonta,  Mesodonta,  Insectivora,  Tillodonta  and  Tseniodonta. 
The  creodont  division  has  not  found  universal  acceptance,  Filhol 
regarding  them  as  Carnivora,  Wortman  as  Insectivora  and  Lydekker 
as  a  suborder  of  the  Carnivora.  Nevertheless,  they  cannot  be  in- 
cluded among  either  the  insectivores  or  the  carnivores  without  unit- 
ing these  groups,  and  it  is  therefore  most  convenient  to  regard  them 
as  an  order. 

The  number  of  genera  which  should  be  referred  to  the  Creodonta, 
the  families  into  which  they  should  be  grouped,  and  their  mutual 
relationships  are  matters  of  great  obscurity  and  difficulty,  and  opinion 
on  the  subject  has  been  both  conflicting  and  fluctuating.  The  reason 
for  this  lies  largely  in  the  imperfect  condition  of  the  available 
material,  the  few  genera,  whose  structure  is  at  all  completely  under- 
stood, being  for  the  most  part  members  of  highly  diffisrentiated  side- 
lines, which  have  but  little  importance  in  estimating  the  character 
of  the  group  as  a  whole.  More  especially  is  this  true  of  the  Puerco 
genera,  which  are  known  almost  exclusively  from  teeth,  together 
with  a  few  scattered  bones,  and  as  the  trigonodont  (tritubercular) 
plan  of  molar  tooth  is  so  universal  in  that  formation,  the  discrimina- 
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tion  of  genera,  families  and  even  orders  from  teeth  alone  is 
excessively  difficult.  It  may  well  be  the  case  that  several  genera 
which  are  now  referred  to  the  creodonts,  really  belong  to  very 
different  orders.  Pantolestes^  for  example,  was  regarded  as  a 
creodont  until  the  discovery  of  the  foot- structure  showed  it  to  be  an 
artiodactyl.  For  an  opportunity  to  study  the  Puerco  creodonts,  I 
am  indebted  to  Professor  Cope,  who,  with  his  accustomed  liberality, 
has  placed  his  unique  collection  at  ray  disposal.  I  would  also  express 
my  thanks  to  Professor  Osborn  who,  by  kindly  sending  me  the 
advance-sheets  of  his  paper  on  the  Wasatch  fauna,  has  enabled  me 
to  incorporate  his  very  interesting  observations  upon  certain  genera 
of  that  formation. 

It  would  be  quite  superfluous  to  recapitulate  here  all  the  various 
schemes  of  classification  which  have  been  proposed  for  the  creodonts, 
and  I  shall  therefore  mention  only  those  presented  by  Cope  and 
Schlosser.  Originally  Cope*  excluded  Mesonyx  and  Hycmodon  from 
the  group  and  recognized  but  three  families ;  the  Ambloctonidct, 
with  Amhloctonus  and  "  perhaps  Palctonictis ;  "  the  OxycBnidce,  with 
OxycRna,  Stypolophus,  Pterodon,  and  perhaps  Patriofelis ;  the  Areto- 
cyonidcB  with  Arctocyon  and  probably  Miacis  and  Didymictis. 
In  1884,  Cope  proposed  a  new  plan  of  division  between  the  Creo- 
donta  and  Insectivora,  assigning  to  the  former  the  genera  with  tri- 
tubercular  molars  and  dividing  the  group,  thus  greatly  enlarged, 
into  eight  families ;  Mesonyckidce  (including  Amhloctonus)  HycBno- 
doritidcBy  Chrysochlorididce,  Leptididce  (or  CentetidoB),  MythomyidoB 
(or  PotmnogalidcK),  Talpidce,  Oxyreriidce  (including  Palceonictis)  and 
Miacidijc.  In  his  great  work  on  the  Tertiary  Vertebrata  (1885)  the 
same  author  removes  the  existing  families  of  insectivores  and  the 
genus  Hycenodon  from  the  creodonts,  but  retains  provisionally  the 
LeptictidWf  from  which  the  Arctocyonidce  are  removed,  and  places 
Palceonictis  in  the  AmhloctonidcB.  Schlosser^  places  the  Centetida, 
TalpidcBj  Chrysochlorididce  and  PotamogalxdcEj  together  with  the 
extinct  genera,  Leptictis,  Ictopsy  Mesodectea  and  Diacorfon  among  the 
Insectivora,  refers  the  Miacidce  to  the  Carnivora  and  divides  the 
Creodonta  into  five  families:  (1)  Arctocyonidce  with  Arctocyon, 
HyodecteSy  Heteroborus  and  Mioclcemis.  (2)  Proviverridce  with 
Deltatheriumy  TriisodoDf  Diddphodus,  Stypolophus,  Quercytherium, 
Proviverra   and    Cynohycenodon.      (3)     Oxycenidce   with   Pterodon, 

'  Rep.  U.  S.  Geogr.  Surv.  W.    10(Uh  Mer.     Vol.  IV,  Pt.  II,  pp.  87ff. 
^  Die  Affen,  Lemuren,  elc  ,  d.  Europ.  Tert. 
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Oxycena,  Protopsalia  and  Hycenodon,  (4)  Amblydonidce,  with 
Amblydonus  and  Palceonictis,  (5)  Meso^iychidce,  with  Meaonyx, 
Disaaeus,  Sarcoihraus^ea,  Patriofelia  and  Thereutherium.  Later  in 
the  same  work  (1889)  he  modifies  this  arrangement  by  removing 
the  Miacidce  from  the  Caroivora  and  erecting  them  into  a  special 
group,  "  Creodonta  Adaptiva."  I  regard  Schlosser's  scheme  as,  on 
the  whole,  a  very  natural  one  and  have  adopted  it  with  some  modi- 
fication. 

For  the  reasons  already  explained,  the  following  classification  of 
the  Creodonta  must  be  regarded  as  merely  tentative,  a  provisional 
attempt  to  arrange  the  genera  by  phyla  or  lines  of  divergence, 
which  can  be  but  imperfectly  expressed  by  rigid  definitions,  even  if 
the^e  lines  were  much  more  clearly  and  completely  understood  than 
is  the  case  at  present.  It  may  seem  that  I  have  unduly  increased 
the  number  of  genera,  and  that  many  of  these  are  but  vaguely 
defined.  But  it  should  be  remembered  that  in  the  Puerco,  and  to 
a  somewhat  less  degree  in  the  \yasatch,  the  pattern  of  the  teeth  is 
similar  throughout  many  different  groups,  and  minute  differences  of 
tooth-structure  must  be  employed  when  we  have  reason  to  believe 
that  they  indicate  important  differences  in  the  general  character  of 
the  animal.  This  is  illustrated  by  Pantolestea,  an  artiodactyl,  which 
was  regarded,  and  with  good  reason,  as  a  creodont.  With  our 
present  materials  a  rigid  system  is  impracticable,  because  it  leads  to 
the  unnatural  association  of  forms  really  very  different.  But  at 
the  same  time,  it  must  be  admitted  that  such  vagueness  is  most 
undesirable  and  may  lead  us  quite  astray.  Hence,  the  emphasis 
laid  upon  the  provisional  character  of  the  scheme. 

In  the  following  table  of  families  and  in  the  enumeration  of  the 
genera  under  those  families,  the  problematical  and  doubtful  forms 
are  omitted  from  consideration  and  will  be  discussed  at  the  close  of 
the  paper.  It  must  not,  however,  be  inferred  from  thb,  that  all 
those  genera  which  are  enumerated  belong  unmistakably  to  the 
creodonts ;  merely  that  they  very  probably  do  so. 

I.  Fourth  upper  premolar  not  forming  a  well-developed  secto- 
rial ;*  sectorials  present,  if  at  all,  in  more  than  one  pair. 

1.  Superior  molars  tri tubercular,  not  trenchant;  cusps  erect  and 
acute;  inferior  molars  tuberculo-sectorial,  with  trigonid  moderately 
elevated  above  the  talon  and  not  forming  a  shearing  blade ;  pre- 


^  Oxyana  and  Pa/aonictis  form  a  partial  exception  to  this  statement. 
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molars  simple  and  trenchant,  P^  with  a  deuterocone,  and  p*  some- 
times with  deuteroconid  OxYCLjENiDiE. 

2.  Superior  molars  more  or  less  completely  quadritubercular;  tri- 
gonid  of  lower  molars  very  little  or  not  at  all  higher  than  talon ; 
paraconid  much  reduced  or  absent;  all  cusps  low  and  massive;  pre- 
molars high  and  acute  Arctocyonid.«. 

3.  Superior  molars  tritubercular,  with  low,  massive  cusps,  but 
sometimes  having  a  well-developed  hypocone  on  ^2 ;  trigonid  much 
higher  than  talon,  but  not  forming  a  shearing  blade;  paraconid 
reduced  ;  premolars  high  and  acute  Triisodontidje. 

4.  Superior  molars  tritubercular,  not  trenchant ;  inferior  molars 
with  metaconid  rudimentary  or  absent;  talon  trenchant,  lacking 
entoconid.     Astragalus  deeply  grooved,  except  in  Dissaais 

Me80NYCHID.«. 

5.  Superior  molars  tritubercular  and  somewhat  trenchant;  para- 
and  metacones  closely  approximate<l,  and  with  a  cutting  crest  i)08te- 
rior  to  the  latter  ;  inferior' molars  with  elevated  trigonid,  forming  a 
trenchant  blade  Proviverridje. 

6.  Para-  and  metacones  of  superior  molars  connate  or  indi:$tin- 
guishably  fused,  protocone  reduced  or  absent;  posterior  cutting 
ridge  much  enlarged ;  inferior  molars  with  metaconid  and  talon 
reduced  or  absent;  the  proto-  and  paraconids  enlarged,  flattened 
and  forming  an  efficient  sectorial  blade  HYiENODONTiD.fi. 

7.  Superior  molars  without  or  with  only  rudimentary  posterior 
cutting  ridge  ;  para-  and  metacones  very  high  and  pointed  and  well 
separated  ;  inferior  molars  with  reduced  talon,  well  developed  meta- 
conid ;  proto-  and  paraconids  enlarged,  flattened  and  forming  an 
efficient  sectorial  blade.     Face  shortened  Pal^eonictid.*:. 

II.  Fourth  upper  premolar  and  first  lower  molar  forming  the 
single  pair  of  sectorials;  superior  molars  tritubercular,  inferior 
molars,  except  the  first,  also  tubercular  MiAciD.£. 

OXTCLiBNIDiB,  Fam.  nov. 

Superior  molars  tritubercular,  not  trenchant ;  cusps  erect  and 
acute  ;  inferior  molars  tuberculo  sectorial,  with  trigonid  moderately 
elevated  above  the  talon,  but  not  forming  a  shearing  blade;  pre- 
molars simple  and  trenchant,  P4  with  a  deuterocone  and  p*  some- 
times with  deuteroconid. 

The  genera  associated  to  form  this  family  are  known  almost 
entirely  from  the  dentition,  and  their  relationship  with  one  another. 
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even  their  ordinal  position,  is  very  obscure,  the  teeth  being  of  that 
generalized  and  primitive  character  to  which  all  mammalian  types 
of  dentition  converge,  as  we  trace  them  back  in  time. 

OXTCrJENUSi   Cope. 
Syn.  Mioclanus  Cope,*  in  part. 

Only  upper  dentition  known.  The  anterior  premolars  form  sim- 
ple, compressed  and  trenchant  cones;  on  xu  there  is  also  a  well 
developed  deuterocone.  The  molars  are  simply  tritubercular,  with 
small,  erect  and  acute  cusps.  M?  is  the  largest  of  the  series,  espe- 
cially in  the  transverse  direction.  The  para-  and  metacones  arise 
close  to  the  outer  side  of  the  crown,  the  latter  somewhat  nearer  to 
the  median  line.  The  protocone  is  the  largest  of  the  elements. 
There  is  no  distinct  hypocone,  merely  a  thickening  of  the  cinguhim 
at  that  point,  which  is  most  marked  in  n^a.  Minute  but  very  dis- 
tinct proto-  and  metaconules  are  present.  M,  ig  very  much  reduced 
in  size  and  more  oval  than  triangular  in  sha()e,  but  preserves  all  the 
cusps. 

One  species :   0.  (Mioclcenus)  cuspidatus  Cope.     Puerco. 

CHBIACUSs  Cope. 
Syn.  Pefycodus  Cof)e,  in  part. 

The  dentition  of  this  genus  is  very  much  like  that  of  the  primitive 
lemuroids,  to  a  genus  of  which  some  of  the  species  were  originally 
referred.  The  character  of  the  symphysis,  the  spacing  of  the  inferior 
premolars  and  the  presence  of  the  paraconid,  being  the  only  impor- 
tant differences.  The  upper  premolars  have  compressed  and  acute 
protoGones  and  on  Pa  ^"^^  4  are  well  developed  deuterocones.  The 
upper  molars  are  triangirlar  in  shape  and  much  extended  trans- 
versely;  "^x  has  a  small  hypocone  and  "^  a  hypocone  and  an  addi- 
tional cusp  in  front  of  the  protocone,  which  in  accordance  with 
Osborn's  system  of  nomenclature,  we  may  call  the  protostyle;  ^  is 
the  smallest  of  the  series  and  has  neither  hypocone  nor  protostyle. 
The  anterior  lower  premolars  are  simple  and  spaced  apart,  but  [U 
has  a  deuteroconid  and  heel.  In  the  molars  the  trigonid  is  much 
higher  than  the  talon  and  the  paraconid  is  reduced  ;  the  talon  also 
has  three  cusps,  of  which  the  hypoconulid  on  m'  is  in  some  species 
enlarged  and  carried  on  a  distinct  fang. 

>  Proc.  Amer.  Phil.  Soc.,  1883,  p.  312. 

«  Trans.  Am.  Phil.  Soc.,  Vol   XVI.  Pi.  II,  p.  320. 

'  Pioc.  Am.  Phil,  hoc,  1883,  p.  313. 
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Two  species  certainly  belong  to  this  genus,  C.  (Pelycodua)  pelvi- 
detu  Cope  and  C.  truncatus  Cope,  both  from  the  Puerco.  In  addi- 
tion we  may  provisionally  refer  to  it  three  other  species,  of  which 
the  upper  dentition  is  unknown,  but  whose  lower  teeth  agree  closely 
with  those  of  the  typical  species ;  these  are :  C,  (Deltatherium) 
Baldwini  Cope,  and  C.  atenops  Cope,  from  the  Puerco,  and  C  (Pely- 
codus)  angulatus  Cope,  from  the  Wasatch. 

PBOTOCHBIAGUS,  gen.  nov. 
Syn.  Chriacus  Cope,  in  part. 

This  genus  is  closely  allied  to  Chriacus^  but  difiers  from  it  in  a 
number  of  details.  F^  has  no  distinct  deuterocone ;  the  upper 
molars  are  less  extended  transversely,  the  hypocone  is  smaller  and 
the  protostyle  absent.  In  the  lower  molars  the  trigonid  and  talon 
are  of  nearly  equal  height.  Two  species:  P.  (Chriacua)  prUeus 
Cope,  and  P.  (  Chriacus)  simplex  Cope.     Puerco. 

EPIGHBIAGUS,  gen.  nov. 
Syn.  Chriacus  Cope,  in  part. 

In  this  genus  the  upper  molars  resemble  those  of  Chriacus  but 
the  last  lower  premolar  has  all  the  elements  of  a  molar,  though 
not  fully  developed.  The  trigonid  rises  considerably  above  the 
talon.  The  third  molar  in  both  jaws  is  very  much  reduced.  The 
mandible  is  long  and  slender.  The  humerus  has  a  thin,  broad  and 
low  trochlea  with  large  epicondylar  foramen  and  very  prominent 
supinator  ridge.  The  ulna  has  a  long  olecranon  and  the  sigmoid 
notch  is  very  oblique  to  the  line  of  the  shaft.  The  astragalus  is  very 
peculiar;  the  trochlea  has  a  remarkably  limited  autero-posterior 
extent  and  is  nearly  flat  transversely,  but  very  oblique,  high  on  the 
external  and  very  low  on  the  mesial  side,  where  there  is  a  depression 
for  the  internal  malleolus  of  the  tibia.  The  ectal  calcaneal  facet  is 
very  large  and  widely  separated  from  the  sustentacular  facet,  which  is 
very  narrow ;  the  neck  is  very  slender  and  directed  obliquely 
di stall V  and  inward. 

One  species :  E.  (  Chriacus)  schlosserianus  Cope :     Puerco. 

PENTACODON,  gen.  nov. 
Syn.  Chriacus  Cope,  in  part. 

Upper  teeth  unknown.  Anterior  lower  premolars  very  small 
and  simple  in  construction,  p^  is  large,  with  large  heel  and  very  distinct 
deuteroconid.     The  molars  increase  in  size  from  the  first  to  the 
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third,  which  is  very  large  proportionately  ;  its  talon  is  remarkable 
for  the  entire  absence  of  the  entoconid;  the  hypoconid  and  hypo- 
conulid  form  very  acute  cusps  upon  the  external  and  posterior 
borders  of  the  talon  respectively,  the  valley  of  which  thus  opens  in- 
ward without  obstruction. 

One  species :   C.  (  Chriacus)  inversus  Cope :  Puerco. 

LOXOLOPHUSi  Cope. 
Syn.  Chriacus  Cope,  in  part. 

The  superior  molars  are  trituhercular  with  very  minute  hypocone, 
and  are  remarkable  for  their  antero-posterior  as  compared  with  their 
transverse  extent.  The  lower  molars  have  a  high  trigonid  with  all 
three  cusps  well  developed  and  basin-shaped  talon  with  elevated 
hypoconid. 

One  species :  L,  hyaltianus  Cope  (Syn.  Chriacus  hyattianus^  Cope, 
Loxolophus  adapinus^  Cope).     Puerco. 

TBICENTES^  Cope. 
Syn.  Afioc/anus  Cope,  in  part. 

This  genus  is  very  closely  allied  to  Protochriacus,  but  differs  in 
the  absence  of  Pi.  The  premolars  are  compressed,  acute,  very  high 
and  simple,  except  p^  which  has  a  small  deuterocone.  Mj  and  , 
have  a  nearly  quadrate  shape,  produced  by  the  well  developed 
hypocone  and  are  surrounded  by  a  stout  cingulum.  M,  is  the 
smallest  of  the  series,  the  hypocone  is  absent  and  the  metacone 
reduced.  The  canine  is  large  and  separated  from  P2  by  a  consider- 
able diastema.  Inferior  dentition  unknown.  The  face  is  very 
short  and  the  anterior  edge  of  the  orbit  is  over  the  space  between  P4 
and  ^.  The  forehead  is  flat,  the  supraciliary  ridges  short  and  con- 
verging rapidly  to  form  the  sagittal  crest. 

Two  species  may  certainly  be  referred  to  this  genus :  T,  (Mioclce- 
ntis)  bucculentus  Cope  and  T,  crdssicollidens  Cope,  Puerco.  A  third 
species  is  doubtful,  viz.,  ?  T,  (Mioclcenus)  suhtrigonus  Cope,  in  which 
the  number  of  upper  premolars  is  not  known,  but  the  tooth  struct- 
ure agrees  closely  with  Tricentes,     Puerco. 

>Amer.  Naturalist,  1886,  p.  386. 

«  l^.  cit.,  p.  385,  Trans.  Am.  Phil.  Soc,  Vol.  XVI,  Pt.  II,  p.  204. 

»Am.  Nat.  1885,  p.  386. 

*  Proc.  Am.  Phil.  Soc,  1888,  p.  316. 

^  Trans.  Am.  Phil.  Soc.,  loc.  cit.,  p.  304. 

20 
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ELLIPSODON,  geq.  nov, 
Syn.  Trice nies  Cope,  in  part. 

The  systematic  position  of  this  form  is  entirely  obscure;  it  agrees 
with  Trlcenies  in  having  but  three  upper  premolars,  but  differs 
entirely  in  the  construction  of  the  molars.  The  premolars  are 
relatively  broad  and  massive,  almost  as  in  Mioclanua;  \u_  is  espe- 
cially broad  and  has  a  very  large  deuterocone.  The  molars  are 
oval  in  shape  and  have  no  hypocone ;  ^  is  the  largest  of  the  series 
and  >iii  very  greatly  reduced  and  forms  a  mere  oval-shaped  rudi- 
ment, without  recognizable  elements.     Inferior  dentition  unknown. 

One  species:  E.  {Trxcentes)  incequidens  Cope.     Puerco. 

Though  technically  Chriaeiis  and  its  allies,  so  far  as  their  struct- 
ure is  at  present  known,  belong  among  the  creodonts,  their  general 
aspect  is  very  similar  to  that  of  the  Eocene  Primates  and  it  is  diffi- 
cult to  resist  the  suspicion  that  they  will  eventually  prove  to  be 
primitive  ancestral  forms  of  that  group. 

ARCTOOYONIDJE  Cope. 

Superior  molars  more  or  less  completely  quadritubercular ;  tri- 
gonid  of  lower  molars  very  little  or  not  at  all  higher  than  talon ; 
paraconid  much  reduced  or  absent ;  all  cusps  of  molars  low  and 
massive,  premolars  high  and  acute. 

CLJENODOV,  gen.  nov. 
Syn.  Mioclanus  Cope,  in  part. 

In  the  present  state  of  knowledge  it  is  very  difficult  to  justify  the 
separation  of  this  form  from  the  European  genus  ^rc^ocyon  and  yet 
the  identification  of  genera  from  different  continents  upon  insuffi- 
cient materials  is  quite  as  apt  to  lead  to  erroneous  conclusions  in 
questions  of  geological  correlation  and  zoological  distribution,  as 
the  opposite  course  is  to  cause  confusion  from  a  systematic  point  of 
view.  In  view  of  this  choice  of  evils,  I  have  provisionally  sug- 
gested a  new  name.  A  not  unimportant  difference  from  Arctocyon 
is  the  less  completely  quadritubercular  character  of  the  upper 
molars.  From  Hyodectes  it  differs  in  the  greater  simplicity  of  the 
molars  and  lack  of  secondary  tubercles,  as  well  as  in  the  less 
extreme  reduction  of  m^,  while  it  may  be  distinguished  from  Hetero- 
borus  by  the  presence  of  p^  which  is  absent  in  that  genus.  In  C/<r- 
nodon  the  upper  molars  are  subquadrate  in  outline,  with  fairly  well 
developed  hypocone.     ^^2  is  the  largest  of  the  series,  ^^  the  smallest. 
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The  anterior  lower  premolars  are  small  and  feeble ;  p^  is  implanted 
by  a  single  fang  and  is  separated  by  a  diastema  from  p^,  which  has 
two  roots.  ^  is  much  the  largest  of  the  series  and  consists  of  a 
high,  acute  and  trenchant  cone  with  a  strong  cingulum,  which  forms 
minute  anterior  and  posterior  basal  cusps.  The  lower  molars  are 
longer  and  narrower  than  the  upper ;  the  talon  is  larger  than  the 
trigonid  and  the  paraconid  is  much  reduced  or  absent.  M,  has  a 
distinct  hypoconulid.  The  mandible  is  long  and  stout,  with  regu- 
larly curved  inferior  border  and  large,  deeply  marked  masseteric 
fossa.  The  zygapophyses  of  the  lumbar  vertebrae  display  the  invo- 
luted and  interlocking  shape  characteristic  of  the  creodonts.  The 
manus  is  pentadactyl,  plantigrade,  and  remarkable  for  the  very 
slight  degree  of  interlocking  of  the  metacarpals.  The  fibula  is 
very  stout  and  forms  an  exceedingly  massive  external  malleolus. 
The  astragalus  is  much  like  that  of  Arctoeyoriy  but  has  a  longer, 
narrower  and  somewhat  flatter  trochlea  and,  as  in  that  genus,  is 
perforated  by  a  foramen. 

Two  species  are  clearly  referable  to  Clcenodon  :  C.  (Mioclcenus) 
ferox  Cope,  and  C.  {Mioclcenus)  corrugatus  Cope.  A  third  species, 
C.  (^Mioclmmis)  protogonioidea  Cope,  cannot  be  technically  separated 
from  it,  but  the  general  appearance  of  the  teeth  is  so  different  from 
those  of  the  typical  species  as  to  justify  the  suspicion  that  more  com- 
plete material  will  cause  its  removal  to  another  group.  In  partic- 
ular, its  resemblance  to  ?  Trieentes  subtrigonns  has  been  noted  by 
Cope. 

TETBACL£NODON,  gen.  nov. 
Syn.  Mioclitnus  Cope,  in  part. 

Superior  dentition  unknown  ;  the  inferior  molars  are  like  those  of 
Clcenodon,  but  the  premolars  are  very  different.  The  anterior  ones 
are  relatively  larger  and  more  massive;  p*  is  a  stout,  compressed 
cone  and  has  a  minute  anterior  basal  cusp  (paraconid)  and  a  small 
heel,  which  forms  two  basin-like  depressions,  divided  by  a  median 
ridge.  P^  has  all  the  elements  of  a  molar,  with  a  massive  protoconid 
and  small  para-  and  deuteroconids ;  the  heel  is  low  and  composed 
of  two  cusps  (meta-  and  tetartoconids).     The  s  are  co       ucted 

as  in  Clodnodon,  but  are  less  rugose  than  in       ler  of       t       ubti 
species  of  that  genus.    The  hume:  k 

small  tuberosities  and  wide,  shallow 
ridge  is  very  prominent  and  runs  £u 
than  in  Arctocyon.      The  troch 
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than  in  that  genus,  and  the  supinator  ridge  less  prominent ;  the  ent- 
epicondyle  is  very  large  and  is  perforated.  The  distal  end  of  the 
radius  is  narrow  and  flattened,  and  the  facets  for  the  scaphoid  and 
lunar  are  separately  marked,  a  very  unusual  feature  among  creo- 
donts.  The  ilium  is  strongly  trihedral  and  very  little  expanded  ; 
the  inferior  surface  is  broad  and  the  spine  proininent. 
One  species :   T,  (MioclvBmis)  floverianus  Cope.     Puerco. 

ANACODON^  Cope. 

This  genus  was  founded  upon  the  inferior  molars  and  referred  to  the 
Condylarthra.  Osborn^,  however,  who  has  obtained  more  extensive 
material,  regards  it  as  a  creodont  and  member  of  the  present  family. 
According  to  him,  the  molar  formula  is  P^  M.f  and  the  dentition 
presents  the  following  pecularities ;  "  (1)  The  enlargement  of  the 
second  molar  in  both  jaws,  the  smaller  size  of  the  first  and  third  and 

the  very  marked  reduction  of  the  entire  premolar  series. (2) 

The  degenerate  condition  of  the  cusps  of  the  molars  and  the  forma- 
tion of  innumerable  secondary  tubercles  or  crenations.  (3)  The 
probable  presence  of  a  wide  diastema."  £4  has  trito-  and  deutero- 
cones  and  the  tetartocone  is  represented  by  a  low  ridge,  distinct 
from  the  cingulum,  and  thus  has  the  constitution  of  a  molar.  The 
upper  molars  are  of  a  broad  oval  shape,  with  very  low  main  cuspe, 
small  hypocone  and  very  much  wrinkled  and  tuberculate  surface. 
P»  and  ♦  are  small  and  have  only  a  low  heel  in  addition  to  the  proto- 
conid.     M^  has  an  enlarged  hypoconulid. 

One  species :  A .  uraidens  Cope :  Wasatch. 

TRIISODONTIDJE,  Fam.  nov. 

Superior  molars  tri tubercular  with  low,  massive  cusps,  sometimes 
having  a  well  developed  hypocone  on  m? ;  trigonid  of  lower  molars 
much  higher  than  talon,  but  not  forming  a  shearing  blade,  para- 
conid  reduced  ;  premolars  high  and  acute. 

TRIISODGN^  Cope. 

This  genus  has  many  suggestions  of  affinity  with  the  Meso- 
nychidvCy  from  which  it  differs  in  the  less  reduced  and  simplified  den- 
tition. The  upper  teeth  and  the  anterior  lower  premolars  are  not 
known.  The  canine  is  large  and  of  oval  section,  without  cutting 
edges.     P*  is  small  and  p*  very  large,  with  very  high,  acute  and 


»  Proc.  Am.  Phil.  Soc.,1881,  p.  181. 

2  Bull.  Am.  Mus.  Nat.  Hisi.,  Vol.  IV,  pp.  115-118. 
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trenchant  protoconid  and  a  talon  of  two  trenchant  cusps,  of  which 
the  external  is  much  the  higher  and  more  acute.  Seen  from  the 
outer  side,  this  tooth  closely  resembles  the  corresponding  one  of 
Dissacua,  differing  only  in  the  presence  of  the  tetartoconid.  In  the 
molars  the  trigonid  rises  considerably  above  the  talon  and  is  com- 
posed of  a  high,  sharp  and  massive  protoconid,  of  a  small,  low 
metaconid,  and  a  still  smaller  and  lower  paraconid  ;  the  two  latter 
cusps  are  on  the  same  antero-posterior  line  and,  in  m^  at  least,  are 
not  visible  from  the  external  side.  The  talon  consists  of  a  high  and 
sharp  hypoconid  with  trenchant  anterior  edge  and  internally  three 
very  much  smaller  cusps,  representing  the  hypoconulid,  entoconid 
and  a  tubercle  in  front  of  the  latter  to  which  no  name  has  been 
given.  This  crenulate  inner  border  of  the  talon  is  highly  charac- 
teristic of  the  genus. 

Three  species:  T,  quivirensis  Cope,  T,  biculmincUus  Cope  and 
T.  {Mioclcdnwi)  heilprinianus  Cope.  In  his  last  publication'  Cope 
refers  the  T,  heilprinianvs  to  a  subgenus  ( Ooniacodon)  of  Mio- 
eloBnus,  but  the  talon  of  the  only  known  tooth  agrees  best  with  that 
of  Triisodon, 

G0NIAC0D0N3  Cope. 
Syn   Mioclanus  Cope,  in  part ;   Triiiodon  Cope,  in  part. 

Though  established  only  as  a  subgenus  of  MioclceniiSj  this  group 
of  species  should  be  raised  to  full  generic  rank  ;  it  is  closely  allied 
on  the  one  hand  to  Triisodon  and  on  the  other  to  SarcothranaUs, 
the  distinction  between  the  three  being  frequently  a  matter  of  much 
difficulty.  The  species  are  of  moderate  size,  smaller  on  the  average 
than  those  of  either  of  the  allied  genera.  The  anterior  upper  pre- 
molars are  small  and  simple.  ^  is  implanted  by  three  fangs  (at 
least  in  6.  levisanus)  but  has  no  distinct  deuterocone.  ^  has  a 
very  high,  acute  protocone  and  well  developed  deuterocone.  The 
upper  molars  are  triangular  in  shape  with  low,  conical  cusps  and 
n»l  has  a  fairly  well  developed  hypocone.  P*  has  a  small  talon, 
divided  into  minute  outer  and  inner  cusps.  The  lower  molars  are 
the  characteristic  feature  of  the  genus ;  the  trigonid  is  moderately 
elevated  above  the  talon  ;  the  proto-  and  metaconida  i 
the  same  size  and  very  closely  approximated,  formii 


1  Amer.  Naturalist,  1881.  p.  667. 

«  Trans.  Am.  Phil.  Soc,  Vol.  xvi,  Pt.  II,  p.  331. 

'  Loc.  cit. 
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which  is  cleft  but  a  short  distance  below  the  apex ;  the  paracoDid 
is  very  small,  depressed  and  submedian  in  position,  i.  e.,  standing  in 
front  of  the  space  between  the  proto-  and  raetaconids.  The  talon 
is  basin-shaped  and  consists  of  hypo-  and  entoconids  which  may  be 
of  nearly  the  same  size  (G.  rusticus)  or  the  former  may  be  much 
the  larger  (G.  levisanua).  A  minute  hypoconulid  is  also  present. 
M»  is  much  reduced. 

Three  species:  O.  (Tri'isodon^  MiocloBnvs)  levisanua  Cope,  G. 
(MioclceniLs)  gaudryanus  Cope,  and  G.  (Tnisodon,  Miocicenus) 
rusticus  Cope.     Puerco. 

MICROCL£NODON,  gen.  nov, 
Syn.  Mioclanus  Cope,  in  part. 

Known  only  from  lower  molars,  which  are  much  like  those  of 
Oonincodon,  especially  in  the  constitution  of  the  trigonid,  but  the 
talon  is  very  different  and  agrees  with  that  of  Deltatherium  and 
Pentacodon  in  the  absence  of  the  entoconid  and  large  size  of  the 
hypoconulid,  especially  in  m^ ;  the  valley  is  thus  widely  open  on  the 
inner  side. 

One  species :  M.  (  Triisodon,  MiocLccnus)  assurgens  Cope.    Puerco. 

SABCOTHBAUSTESi  Copo. 
Syn.  Mioclanus  Cope,  in  part. 

The  largest  Puerco  Creodonts  are  to  be  found  among  the  species 
of  this  genus.  The  superior  molars,  so  far  as  they  are  known,  and 
the  lower  premolars  agree  closely  with  those  of  Goniacodon,  the 
only  differences  being  their  larger  size,  more  massive  cusps,  thicker 
and  more  prominent  cingulum,  especially  at  the  antero-external 
angle  of  the  crown,  ^^a  is  oval  in  shape  and  reduced  in  size,  having 
lost  the  metacone.  The  anterior  lower  premolars  are  remarkable  for 
their  small  ^ize  and  simple  construction,  but  p*  is  very  much  larger 
and  higher  and  has  a  large  talon,  divided  into  inner  and  outer 
cusi)s.  The  lower  molars  differ  from  those  of  Goniacodon  in  the 
composition  of  the  trigonid  ;  the  protoconid  is  much  the  largest 
element,  the  para-  and  metiiconids  are  greatly  reduced  and  placed  on 
the  same  fore  and  aft  line,  as  in  Triisodon,  but  the  talon  is  very 
different,  consisting  of  hypo-  and  entoconids  and  small  hypoconulid, 
which  may  or  may  not  be  much  enlarged  on  m»,  the  size  of  which 
tooth  is  very  variable  in  the  different  species.  The  skull  has  a 
very  small  cranial  cavity  and  a  very  high  occipital  crest,  which  is 

1  I>roc.  Am.  Phil   Soc.  1881,  p.  193. 
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arched  from  side  to  side  and  continued  forward  into  an  extremely 
prominent  sagittal  crest.  The  zygomatic  arches  are  heavy  and  pro- 
ject strongly  from  the  skull ;  the  glenoid  cavity  is  deeply  concave, 
with  prominent  pre-  and  post-glenoid  crests.  The  mandible  varies 
much  in  size  and  proportions  among  the  different  species,  being  in 
some  long  and  slender  and  in  others  very  massive,  but  in  all  the 
ascending  ramus  is  of  remarkable  antero-posterior  extent,  the  dis- 
tance from  the  condyle  to  m*'  exceeding  the  length  of  the  molar  pre- 
molar series.  The  condyle  is  placed  low  down  and  there  is  a  short 
hooked  angular  process.  The  masseteric  fossa  is  large  but  shallow, 
especially  so  in  the  larger  species. 

In  his  latest  paper*  on  the  Puerco  fauna  Cope  classifies  Sarco. 
thraustes  as  a  subgenus  of  MiocUenus,  a  view  which  is  obviously  unten- 
able, as  the  affinities  of  the  genus  are  much  more  nearly  with  the 
MesonychidcEy  in  which  family  Schlosser  has  included  it. 

There  are  five  well  marked  species  of  SarcothrausteSj  all  of  which 
are  from  the  Puerco  beds :  S.  antiquus  Cope,  IS.  coryphceus  Cope,  S. 
bathygnathus  Cope  and  S,  (  Conoryciea,  Mioclcenus)  crassicuspis  Cope. 

MESONYCHIDJE  Cope. 

Superior  molars  tritubercular,  not  trenchant ;  inferior  molars  with 
metaconid  rudimentary  or  absent;  talon  trenchant,  lacking  ento- 
conid.  Astragalus  deeply  grooved,  except  in  Dissacusy  and  articu- 
lating with  the  cuboid. 

The  long  continued  existence  of  this  family,  throughout  the  entire 
Eocene  and  into  the  White  River  Miocene,  brought  with  it  numbers 
of  important  changes  in  dental  and  skeletal  structure,  so  that  char- 
acters diagnostic  of  the  entire  family  are  diflScult  to  find,  and  yet 
the  close  relationship  and  succession  of  the  various  genera  are  so 
clear  and  obvious  that  it  is  impracticable  to  place  them  in  more  than 
one  familv. 

DI88ACUS2  Cope. 

This,  the  oldest  member  of  the  series,  is  in  many  respects  closely 
similar  to  Goniacodon  and  7^n7^or?ow,  but  with  important  differences. 
The  dental  formula  is  unreduced,  but  the  upper  premolars  have 
already  attained  a  considerable  degree  of  complication.  Pa  is  much 
elongated  antero-posteriorly  and  has  a  small  deuteroco  ;  ^  is  com- 
pletely molariform,  having  a  distinct  tritoooqe  in  '        tin^i  to  the 

*  Trans.  Am.  Phil.  Soc,  Vol.  xvi,  Pt.  II.  p. 
'Amer.  Naturalist,  1881,  p.  1019. 
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large  deuterocone.  The  upper  molars  are  very  simple  and  consist 
of  a  large  crescentic  protocone,  and  low,  compressed  para-  and  meta- 
cones,  the  latter  somewhat  the  smaller  of  the  two.  In  the  lower  jaw 
pi  is  very  small  and  simple,  implanted  by  one  fang.  P»,  »  and  *  are 
all  alike,  except  in  size,  which  increases  posteriorly;  these  teeth 
consist  of  a  high,  acute,  trenchant  and  recurved  protoconid,  and  a 
low  cutting  heel,  but  with  no  paraconid,  except  for  a  rudimentary 
one  on  p*.  In  the  lower  molars  the  protoconid  is  greatly  enlarged, 
compressed,  acute  and  with  cutting  edges ;  the  metaconid  has  almost 
completely  fused  with  the  protoconid,  from  which  it  is  separated 
only  by  a  very  shallow  groove ;  the  paraconid  is  much  reduced  and 
forms  a  low  anterior  basal  cusp;  the  talon  consists  of  the  hypoconid 
only,  which  has  a  trenchant  upper  margin.  The  mandible  is  slender, 
with  long  symphysis  which  reaches  to  p».  The  posterior  thoracic 
and  lumbar  vertebrse  have  the  characteristic  creodont  feature  of 
involuted  zygapophyses.  In  the  humerus  the  en  te  pi  condyle  is  less 
prominent  than  is  usual  among  creodonts,  but  retains  the  foramen ; 
the  trochlea  is  low,  but  distinctly  convex.  The  ulna  has  a  long 
olecranon.  The  head  of  the  radius  is  transversely  oval  and  displays 
three  humeral  surfaces.  The  astragalus  is  very  slightly  grooved, 
and  the  trochlear  surface  extends  to  the  middle  of  the  neck ;  distally 
there  is  a  distinct  facet  for  the  cuboid,  separated  from  the  navicular 
surface  by  an  angle;  the  body  of  the  bone  is  pierced  by  a  foramen. 
The  calcaneum  has  a  long  tuber  calcis  and  rather  small  sustenta- 
culum. The  proximal  end  of  the  cuboid  exhibits  separate  facets  for 
the  calcaneum  and  astragalus.  The  feet  were  plantigrade  and 
pentadactyl. 

Three  species  have  been  referred  to  this  genus :  2).  navajovitts  Cope, 
and  Z>.  carnifex  Cope  are  from  the  Puerco  and  Z>.  leptognaihus 
Osborn  is  from  the  Wasatch,  but  being  known  from  a  single  molar 
only,  is  provisionally  placed  in  this  genus. 

PACHTJENAi   Cope. 
Syn.  Mesonyx^  Cope,  in  part. 

If,  C}^,  P},  Mij.  The  incisors  are  small,  the  canines  very  robust. 
Pi  is  small,  single-rooted  and  separated  by  a  short  diastema  from 


»  Rep.  Vert.  Foss.   New  Mexico,  U.  S.  Geog.  Surv.   W.   100th   Mer.,  1874, 
p.  13. 

''  Mesonyx  ossifraguSy  Tert.  Vert.  p.  362. 
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Pj  which  is  somewhat  larger  and  has  a  tritocone ;  Ps  is  similar  but 
larger  and  P4  is  completely  molariform,  but  the  triiocone  is  smaller 
than  the  protocone.  The  molars  have  very  massive  cusps  and 
exhibit  a  reduction  of  the  metacone  in  favor  of  the  paracone ;  ^s 
is  the  smallest  of  the  series  and  has  lost  the  metacone  entirely. 
The  lower  incisors  are  reduced  to  two  small  teeth  in  each  ramus.  Y^ 
is  small  and  single  rooted,  separated  from  the  caniue  by  a  short  space ; 
p*  and  3  are  larger  and  have  a  well  developed  cutting  talon,  while  p* 
is  the  largest  of  the  series  and  rendered  completely  molariform  by 
the  addition  of  a  paraconid.  The  molars  differ  from  those  of  Dis- 
sacu8  in  the  entire  absence  of  the  metaconid,  or  perhaps  it  would  be 
more  correct  to  say  that  it  has  become  completely  fused  with  the 
protoconid.  The  skull  has  a  very  long  cranium  and  short  face,  the 
zygomatic  arches  are  extremely  long,  massive  and  widely  expanded. 
The  mandible  has  a  slender  horizontal  ramus  and  extremely  broad 
ascending  ramus,  ending  in  a  bluntly  rounded  and  slightly  everted 
coronoid;  the  angle  is  truncate  and  not  continued  into  a  distinct 
process;  the  symphysis  is  unusually  long.  The  limb-bones  of  this 
genus,  as  described  by  Cope,  show  a  remarkable  disproportion  between 
the  length  of  the  fore  and  hind  legs.  The  humerus  is  very  short  and 
stout,  with  a  very  prominent  deltoid  crest,  which  extends  nearly  the 
whole  length  of  the  shaft;  there  is  no  distinct  intertrochlear  promi- 
nence; the  entepicondyle  is  very  prominent  and  pierced  by  a  fora- 
men. The  ulna  is  long  in  proportion  to  the  humerus  and  has  a 
strikingly  long  olecranon.  The  radius  has  a  transversely  oval  head 
and  massive  distal  end.  The  femur  is  long  and  stout,  the  tibia  long 
and  rather  slender.  The  astragalus  is  well  grooved  and  has  a  large 
cuboidal  facet  which  is  nearly  half  as  wide  as  that  for  the  navicular, 
a  character  unknown  among  creodonts,  except  in  this  family.  The 
metapodials  are  short,  the  phalanges  depressed,  the  unguals  flat- 
tened and  almost  hoof-like. 

The  species  of  this  group  were  the  largest  of  the  Eocene  flesh- 
eaters  and  must  have  presented  an  exceedingly  curious  appearance 
when  in  life  from  the  disproportion  between  the  great  head,  exceed- 
ing that  of  the  largest  grizzly  bears  in  size,  and  the  small  weak  feet, 
as  well  as  that  between  the  length  of  the  fore  and  hind  limbs. 

Two  species :  P.  (Mesonyx)  ossifraga  Cope  and  P.  gigantea  Osborn. 
Wasatch. 
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MESOlTYXi  Cope. 
Syn.  Synoplotheriun^  Cope,  Dromocyof^  Mar^h. 

I  have  elsewhere*  given  a  very  full  acount  of  the  osteology  of 
this  genus,  and  shall  therefore  devote  but  a  small  space  to  it  heret 
emphasizing  especially  the  points  in  which  it  differs  from  Paehycena' 
The  dental  formula  is  If  Ci  P}  Mf.  The  upper  molars  differ  from 
those  of  Pachycena  in  the  equal  size  of  the  para-  and  metacones, 
and  P^  is  even  more  completely  molariform,  all  three  cusps  being  of 
nearly  equal  size.  In  the  lower  jaw  the  premolars,  except  pS  have 
assumed  the  molar  pattern  by  the  addition  of  the  paraconid  and 
trenchant  talon.  The  molars  differ  from  those  of  Pachya^na  in  the 
reduction  of  the  paraconid  and  enlargement ^of  the  talon,  and  in 
the  simplification  of  m^,  in  which  the  paraconid  is  rudimentary  or 
absent  and  the  talon  very  small.  The  humerus  lacks  the  entepi- 
condylar  foramen  and  has  a  remarkably  well  developed  trochlea, 
which  is  high,  thick  and  with  very  large  intertrochlear  prominence, 
so  as  to  resemble  the  corresponding  part  of  a  perissodactyl.  The 
ilium  is  like  that  of  the  bears  and  much  more  expanded  than  in  any 
other  known  creodont.  The  hind  limb  does  not  much  exceed  the  fore 
limb  in  length.  The  feet  are  digitigrade  and  tetradactyl,  the  meta- 
podials  symmetrically  arranged  as  in  the  hyaena  and  the  metacar- 
pals very  completely  interlocked.  In  this  genus  the  size  of  the 
head  and  length  of  trunk  are  very  great,  as  compared  with  the 
length  of  the  limbs  and  feet. 

Three  species  of  the  genus  have  been  described :  3/.  obhisidens 
Cope  {Di^omocyon  vorax  Marsh),  M.  {Synoplotherium)  lanius  Cope, 
which  are  from  the  Bridger,  and  M.  tdntensis  Scott,  from  the  Uinta, 
a  much  larger  species.  To  these  may  be  provisionally  added  a 
fourth  which  was  obtained  by  the  Princeton  expedition  of  1890  in 
the  White  River  bad  lands  of  South  Dakota.  The  specimen  con- 
sists of  a  fore  leg,  unfortunately  not  associated  with  teeth  and  there- 
fore its  reference  to  this  genus  cannot  be  considered  final,  though 
there  can  be  little  doubt  that  it  belongs  to  a  member  of  the  family. 
The  species  may  be  named  and  described  as  follows: 

TMesonyx  dakotensis,  sp.  nov. 

Size  greater  than  that  of  either  of  the  Bridger  species,  less  than  M, 
ulntensis.     The  distal  end  of  the  humerus  is  broader  and  more  flat- 


1  Proc.  Am.  Phil.  Soc,  1872,  p,  460. 

'-'  Loc.  cit.  p.  488;  referred  to  Mesonyx,  Tert.  Vert.  p.  3o8. 
3  Am.  Journ.  Sci.  and  Arts  3d  Scr..  Vol.  XII,  1876,  p.  403. 
*  Journ.  Acad.  Nat.  Sci.  Pliila.,  Vol.  IX,  no.  2.  • 
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tend  than  in  J/,  obtusidens,  the  trochlea  lower  and  wider  with  more 
rounded  and  hemispherical  intertrochlear  ridge ;  the  entepicondyle  is 
more  prominent,  but  has  no  foramen,  and  the  supinator  ridge  less  so. 
The  ulna  and  radius  do  not  differ  in  any  important  respect,  except 
size,  from  those  of  the  Bridger  species,  tiie  greater  transverse  breadth 
of  the  shafl  of  the  ulna  and  the  shorter  and  broader  olecranon.  The 
manus  is  also  constituted  very  much  as  in  M.  ohtusidensy  but  the 
ulnar  side  of  the  carpus,  and  especially  the  cuneiform,  is  broader. 
The  metacarpals  are  even  shorter  in  proportion  and  mc.  V  more 
slender  and  displaced  more  to  the  ulnar  side  of  the  unciform.  The 
following  measurements  exhibit  the  proportions  of  the  various  parts 
of  the  fore  limb  in  the  two  species. 


Humerus,  width  of  trochlea, 
Ulna,  length, 
Ulna,  length  olecranon, 
Ulna,  width,  distal  end, 
Radius,  length, 
Radius,  width  proximal  end, 
Radiij?,  width  distal  end, 
Metacarpal  II,  width  prox.  end, 
Metacarpal  III,  width  prox.  end. 
Metacarpal  IV,  length. 
Metacarpal  dV,  width  prox.  end. 
Metacarpal  V,  length. 
Metacarpal  V,  width  prox.  end, 

This  species,  so  far  as  it  is  at  present  known,  is  of  no  particular 
morphological  importance,  but  geologically  it  is  of  much  interest,  as 
adding  another  to  the  increasing  list  of  White  River  genera  of 
ancient  type  which  justify  Cope's  comparison  of  that  horizon  with 
the  Oligocene  of  Europe. 

PROVIVERRIDJE  Schlosser. 
Syn.  Leptictiiia  Cope,  in  part. 

Superior  molars  tritubercular  and  somewhat  trenchant;  para- 
and  metacones  closely  approximated  and  with  a  cutting  crest  pos- 
terior to  the  latter ;  inferior  molars  with  elevated  trigonid,  forming 
a  trenchant  blade. 


>btsiden8. 

3/.  dakoienais. 

M. 

M. 

.027 

.039 

.207 

.208 

• 

(approx.) 

.048 

.035 

.015 

.015 

.160 

.167 

(approx.) 

.023 

.030 

.024 

.028 

.014 

.008 

.011 

.015 

.065 

.060 

.010 

.012 

.050 

.051 

.014 

.009 
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DELTATHEBIUMi  Cope. 
Syn.  Lipodecie^  Cope. 

II  Ci  Pf  Mf.  This  genus  has  already  become  quite  specialized 
through  the  loss  of  one  premolar  in  each  jaw  and  the  complication 
of  p*.  1^2,  the  most  anterior  premolar,  is  simple^  compressed  and 
with  cutting  edges.  P3  is  more  pyramidal  in  shape  and  is  supported 
by  three  fangs,  though  it  has  no  deuterocone,  which  is  well  developed 
on  i>4.  The  molars  are  triangular  in  shape,  with  only  a  slightly 
thickened  cingulum  representing  the  hypocone;  ^  is  thfi  largest 
and  nig  the  smallest  of  the  series.  The  para-  and  metacones  are  some- 
what approximated  and  are  moved  mesially  from  the  outer  edge  of 
the  crown  ;  from  the  metacone  is  given  off  a  short,  curved,  tren. 
chant  crest  which  runs  to  the  postero-external  angle  of  the  crown, 
and  at  the  antero-external  angle  there  is  a  small  parastyle;  the 
conules  are  rudimentary  or  absent.  In  j^^a  the  metacone  is  rudi- 
mentary and  has  no  posterior  crest.  The  anterior  lower  premolars 
are  simple,  but  P4  has  become  almost  raolariform,  with  well  devel- 
oped trigonid  formed  by  the  addition  of  the  para-  and  deuteroconids, 
but  the  heel  is  rudimentary.  The  lower  molars  are  very  primitive ; 
the  trigonid  retains  all  the  elements  and  the  meta-  and  paracouids 
are  on  the  same  fore  and  aft  line,  so  that  there  is  only  a  beginning 
of  a  shearing  blade ;  the  talon  has  become  trenchant  through  loss  of 
the  entoconid.  The  skull  has  a  very  long  and  narrow  cranium,  with 
cerebral  fossa  of  small  capacity ;  the  face  is  short  and  the  orbits 
placed  far  forward,  much  in  advance  of  the  very  deep  ipost-orbital 
constriction  ;  the  nasals  and  parietals  do  not  lie  in  the  same  plane, 
the  profile  of  the  skull  rising  somewhat  at  the  forehead ;  the  sagittal 
crest  is  very  long  and  high ;  the  occiput  is  low  and  broad  and  the 
occipital  crest  strongly  developed. 

One  species :  D.  fundaminis  Cope,   (Syn.   Lipodectes  penetrans 
Cope).     Puerco. 

8IN0PA»  Leidy. 

Syn.  Limnocyon^  Marsh,  in  part,  Stypolophui*  Cope,  Prototomu^  Cope, 

Triacodon'  Cope. 

In  view  of  the  imperfect  condition  of  Leidy *s  type  and  the  meagre 
description  which  he  gave  of  it,  I  have  hesitated  long  in  adopting 

J  Amer.  Naturalist,  1880,  p.  338. 

•^  Loc.  cit.  1881,  p.  1019. 

»Proc.  Acad.  Nat.  Sci.,  1871,  p.  115. 

*  Am.  Journ.  Sci.  3r(l  Ser.,  Vol.  IV,  1872,  p.  126. 
5  Proc.  Am.  Phil.  Soc,  1872.  p.  448. 

*  Rept.  Vert.  Foss.  New  Mexico,  1874,  j).  13. 
7  Proc.  Am.  Phil.  Soc,  1872,  p.  460. 
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his  name.  There  can,  however,  be  no  doubt  that  all  of  the  above 
names  refer  to  the  same  generic  group,  and  I  have  taken  the  name 
first  proposed,  though  our  knowledge  of  the  structure  of  these  forms 
is  entirely  due  to  Cope,  who  has  described  and  figured  them  with 
great  fulness.  Cope*  separates  Slypohphus  from  Sinopa  on  the 
ground  that  in  the  latter  the  last  lower  molar  has  a  rudimentary  talon, 
but  in  this  group  this  character  is  too  variable  to  be  of  generic 
significance,  though,  of  course,  it  often  is  so  in  others.  The  teeth 
are  unreduced  in  number.  The  anterior  upper  premolars  are  quite 
simple  except  that  Ps  has  a  small  deuterocone  and  is  implanted  by 
three  fangs.  ^  has  the  composition  of  the  sectorial  among  the 
Carnivora,  consisting  of  large  proto-  and  deuterocones  with  a  small 
tritocone  forming  a  trenchant  blade.  But  for  its  small  size,  this 
tooth  would  be  called  a  sectorial ;  there  is  also  a  thickening  of  the 
cingulum  at  the  antero-external  angle  of  the  crown,  forming  a 
minute  protostyle.  The  first  and  second  upper  molars  are  alike, 
except  in  size,  n^  being  the  larger ;  they  are  much  extended  trans- 
versely, the  para-  and  metacones  are  closely  approximated  and  a 
well  developed  trenchant  crest  runs  from  the  latter  to  the  postero- 
external angle  of  the  crown,  which  is  longer  and  more  prominent 
than  in  DeUatherium  and  not,  as  in  that  genus,  continuous  with  the 
metacone,  but  separated  from  it  by  a  cleft.  The  shifting  of  the  outer 
cusps  inward  from  the  external  margin  of  the  crown,  which  has 
already  commenced  in  the  Puerco  genus,  is  very  marked  in  Sinopa. 
The  conules  are  rudimentary  or  absent,  but  ^i  has  a  minute  and 
^  a  very  large  parastyle.  ^  is  much  reduced,  especially  in  the 
antero-posterior  direction,  having  lost  the  metacone,  while  the  para- 
cone  has  moved  inward  nearly  to  the  middle  of  the  crown.  The 
inferior  premolars  are  simple ;  p^  is  very  small,  single-rooted  and 
isolated  by  a  diastema  both  in  front  of  and  behind  it ;  the  other  pre- 
molars are  two  fanged  and  form  acute  compressed  cones ;  p^  is  with- 
out accessory  cusps,  p^  has  a  small  posterior  and  p*  both  anterior 
and  posterior  basal  cusps.  NP  is  conspicuously  smaller  than  the 
others,  but  has  the  same  construction ;  the  trigonid  is  very  high, 
especially  the  protoconid  ;  the  paraconid  is  more  on  the  same  fore 
and  aft  line  with  the  protoconid  than  in  DeUatherium  and  the  two 
together  form  a  correspondingly  more  efficient  shearing  blade ;  the 
talon  is  much  reduced,  especially  in  m',  but  retains  its  basin  shape, 
formed  by  the  hypo-  and  ento-conids ;  the  hypoconulid  is  lost.  In  the 

» Teitiary  Vcrtebrata,  p.  289. 
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skull  we  observe  the  long,  narrow  cranium,  which  has  but  small 
cerebral  capacity,  with  very  marked  post  orbital  constriction,  prom- 
inent sagittal  and  occipital  crests  and  long  zygomatic  arches.  The 
roof  of  the  cranium  and  that  of  the  face  lie  in  nearly  the  same  plane ; 
the  face  is  short  and  tapering ;  the  anterior  nares  are  terminal  in 
position  and  overhung  by  the  tips  of  the  nasals,  which  project  beyond 
the  premaxillaries.  The  mandible  is  long  and  slender,  with  very  broad 
ascending  ramus  and  high,  recurved  and  blunt  coronoid  process; 
the  masseteric  fossa  is  very  large  and  deep  and  the  angular  process 
long  and  prominent. 

The  neck  is  of  moderate  length,  the  lumbar  vertebrae  stout,  with 
well  developed  anapophyses,  and  the  tail  long.  The  astragalus  is 
nearly  fiat  in  some  species,  moderately  grooved  in  others;  it  has  a 
long  neck,  with  rounded,  narrow  head,  which  displays  a  small  facet 
for  the  cuboid.  The  calcaneum  has  a  long  and  slender  tuber  ealcis 
and  a  small  sustentaculum,  and  above  the  distal  end  is  considerably 
expanded,  as  in  the  plantigrade  carnivores.  The  cuboid  is  very  high 
and  narrow ;  the  calcaneal  facet  is  transverse  and  the  astragalar  nar- 
row and  oblique.  The  carpus  is  low  and  the  scaphoid  and  lunar 
separate. 

Sinopa  is  very  abundantly  represented  in  the  Wasatch  and 
Bridger,  not  less  than  thirteen  species  having  been  described,  rang- 
ing in  size  from  a  weasel  to  a  fox.  S.  rapax  Leidy,  S.  (Limnocyoh) 
verus  Marsh  and  S,  (Lhnnocyon)  agilis  Marsh,  S.  (Stypolaphus)  pun- 
gens  Cope,  S.  (Stypolophus)  iiisectivorus  Cope,  S.  {Siypolophus) 
brevlcalcaratus  Cope  and  S.  (  Triacodon,  Stypolophus)  acuUatus  Cope, 
are  from  the  Bridger;  S.  (^Prototomus,  Stypolophus)  vivcrrmiw Cope, 
S.  (Prototomns,  Stypolophus)  secnndarius  Cope,  S,  {Prototomus, 
Stypolophus)  multleuspis  Cope,  S,  {Prototomus,  Stypolaphus)  stren- 
tnis  Cope  and  S.  (Stypolophus)  h'lans  Cope,  are  from  the  Wasatch, 
while  S.  whitice  Cope  (Stypolophus  strenuus  Cope,  in  part,  Stypolo- 
phus xohit'm  Cope),  has  been  found  in  the  Wasatch  and  Wind  River 
beds.  Sinopa  eximia}  Leidy  probably  does  not  belong  to  this  genus 
and  Schlosser  has  referred  it  to  the  Primates.  Limnocyon  riparius* 
Marsh  likewise  must  be  removed  from  the  genus,  as  in  it  m*  and"* 
are  described  as  being  tubercular. 


*  Cont.  to  Ext.  Verl.  Fauna  of  Western  Territories  p.  118. 
2  Am.  Journ.  of  Sci.  and  Arts,  3rd  Ser.,  Vol.  IV,  p.  203. 
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PBOVIVEBBA^   RUtimeyer. 

This  genus  is  very  similar  to  Sinopa,  differing  from  it  only  in  the 
structure  of  the  last  upper  premolar  (P4)  which  is  as  simply  con- 
structed as  in  Deltatherium  and  consists  of  a  triangular,  trenchant 
protocone,  a  large,  conical  deuterocone,  with  no  trace  of  either  tri- 
tocone  or  protostyle.  To  this  European  genus  may  be  provisionally 
referred  a  species  from  the  Bridger  beds,  ?  P.  americanus  sp.  no  v. 
(Syn.  Sinopa  rapax  Osborn,  Scott  and  Speir^  non  Leidy)  which  dif- 
fers from  its  European  congener  merely  in  size,  so  far  as  the  very 
imperfect  specimen  will  admit  of  comparison.  The  specimen  con- 
sists only  of  a  jaw  fragment  containing  Ps  ^"<^  4  which  may  possibly 
represent  a  Bridger  species  of  Didelphodus^  but  the  general /aaes  of 
the  tooth  agrees  better  with  Proviverra,  The  dimensions  of  P4  are: 
ant. -post,  diameter,  7  mm.,  transverse,  7  mm. 

DIDELPH0DUS8  Cope. 
Syn.  Deltatherium  Cope,  in  part. 

This  genus  resembles  Proviverra  in  the  structure  of  the  teeth, 
especially  of  P4,  but  appears  to  have  lost  p^,  giving  the  formula 
Vj  C{  P'l  Ml.  From  Sinopa  it  differs  in  the  simple  canine-like 
shape  of  P^,  the  presence  of  a  deuterocone  on  Ps  and  of  a  corre- 
sponding element  on  p*,  and  the  less  reduction  of  mg.  An  impor- 
tant difference  from  both  genera  consists  in  the  much  less  pro- 
nounced development  of  the  posterior  cutting  crest  on  the  upper 
molars.     The  premolars  are  all  notably  high  and  acute. 

One  species :  D,  (^Deltatherium)  absarokoi  Cope.     Wasatch. 

PAL£ONICTID£. 

Syn.  Ambloctonida  Cope. 

Superior  molars  without  or  with  only  rudimentary  posterior  cut- 
ting ridge;  para- and  metacones  very  high  and  pointed  and  well 
separated ;  inferior  molars  with  reduced  talon  and  well  developed 
metaconid  ;  proto-  and  paraconids  enlarged,  flattened  and  forming 
an  efl[icient  sectorial  blade.     Face  much  shortened. 

PALiEONICTIS^  de  Blainville. 

The  discovery  of  this  genus  by  Wortman  in  the  Wasatch  be  in 
1891  is  one  of  very  great  interest  and  importance,  bothgeol     cal 

*  EocSne  Saugethiere,  p.  80. 

*  Pal.  Rept.  of  the  Princeton  Scientific  Expedition  of  1877,  p.  18. 
3  Amer.  Naturalist,  1882,  p.  463. 

*  Oaieographie,  Viverra,  p.  76. 
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and  morphologically.  The  advance  sheets  of  Osborn  and  Wortman's 
paper  enable  me  to  give  a  brief  account  of  it  here.  The  dental 
formula  is  If  Cr  PJ  M|.  The  superior  premolars  increase  regu- 
larly in  size  from  before  backward.  P^  is  small,  simple  and  one- 
rooted  ;  P2  is  also  small  and  has  an  incipient  deuterocone,  repre- 
sented by  an  elevated  and  crenulate  internal  cingulum ;  on  Pa  »"<^  4 
the  deuterocone  is  distinct  and  supported  on  a  separate  fang ;  ^*  has 
three  external  cusps,  a  high  protocone,  a  smaller  tritocone  which 
forms  a  trenchant  heel,  and  a  small  protostyle ;  the  tooth  thus  has 
all  the  elements  of  the  feline  sectorial.  M^  is  large  and  strictly  tri- 
gonodont ;  the  cusps  are  all  very  high  and  acute,  the  para-  and 
metacones  show  no  tendency  to  coalesce  and  there  is  no  posterior 
trenchant  crest  given  off  from  the  metacone.  M^  is  very  small,  a 
mere  oval  rudiment,  with  no  distinguishable  elements.  The  ante- 
rior lower  premolars  all  have  a  compressed,  pointed  and  trenchant 
protocouid  and  a  small  posterior  basal  cusp,  and  p^  has  an  anterior 
cusp  in  addition.  In  the  molars  the  proto-  and  paraoonids  are  flat- 
tened, brought  into  nearly  the  same  antero-posterior  line  and  form 
an  efficient  shearing  blade,  but  retaining  a  well  developed  meta- 
conid ;  the  l^alon  is  small  and  basin-shaped  and  on  m>  very  much 
reduced. 

The  cranium  is  long  and  the  face  much  shortened ;  the  orbits  are 
large  and  situated  far  forward ;  the  anterior  nares  are  very  large 
and  the  muzzle  abruptly  truncated.  The  mandible  has  a  short, 
deep  and  massive  horizontal  ramus  and  a  very  broad  ascending 
ramus,  which  terminates  in  a  blunt  coronoid ;  the  chin  is  abruptly 
rounded  and  the  symphysis  short.  The  physiognomy  of  this  skull 
is  strikingly  feline  in  character. 

One  American  species :  P.  occidentalis  Osborn  :  Wasatch. 

AMBLOCTONUSi  Cope. 

The  only  known  specimens  of  this  genus  are  so  much  mutilated 
that  an  accurate  account  of  it  cannot  be  given.  According  to 
Osborn^  the  dental  formula  is  PJ  Mi.  The  external  upper  incisor 
is  much  enlarged  and  the  canines  are  of  great  size.  P4  is  triangular 
in  shape,  with  very  large  deuterocone,  a  trenchant  tritocone  and  a 
small  protostyle.    M_,  differs  from  that  of  PaUeonictis  in  the  reduction 


1  Syst.  Cat.  Vert.  Eocene  of  New   Mexico,  U.  S.  Gcog.  Surv.  W.  of  100th 
Mer.,  1875,  p.  7. 
^  Loc.  cit. 
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of  the  protocone,  the  close  approximation  of  the  para- aud  meta- 
cones  and  the  elevation  at  the  postero-external  angle  of  the  crown, 
fiimulating  the  trenchant  ridge  of  the  Proviverridce  and  HycBnodon" 
iid(z.  This  tooth  strongly  suggests  a  doubt  as  to  the  propriety  of 
referring  this  genus  to  the  present  family,  which  cannot  be  decided 
until  more  perfect  specimens  are  obtained.  P*  is  very  nearly  molari- 
form,  but  does  not  appear  to  have  a  deuteroconid.  The  composition 
of  m*  cannot  be  determined,  while  m'^  appears  to  have  lost  the  meta- 
conid  and  the  talon  is  rudimentary  or  absent. 
One  species :  A,  sinosus  Cope :  Wasatch. 

FATKIOFELIS^   Lcidj. 
Syn.  Limnofeli^  Marsh,  in  part,  Oreocyor^  Marsh. 

Only  the  inferior  dentition  is  known  ;  the  dental  formula  appears 
to  be :  If,  Ct  Pt  M,.  The  premolars  are  very  massive  and  hysena- 
like,  and  have  a  posterior  basal  cusp.  F^  is  the  largest  of  all  the 
cheek-teeth  (i.  e.  in  the  type  species)  and  is  nearly  molariform.  M"* 
appears  to  have  a  large  sectorial  blade  and  a  talon,  and  nT^,  which  is 
larger,  to  have  neither  metaconid  nor  talon.  The  mandible  is  quite 
feline  in  shape,  but  the  horizontal  ramus  is  relatively  heavier  and 
the  masseteric  fossa  not  so  deep ;  the  ascending  ramus  is  not  so  broad 
as  in  Palceonidis,  indicating  a  shorter  cranium  and  zygomatic  arches. 

The  type  species  is  P.  ulta  Leidy  {Limnofella,  Oreocyon  laiidens 
Marsh)  from  the  Bridger.  A  second  species,  also  from  the  Bridger, 
is  referred  to  this  genus  provisionally,  ?  P.  leidyanua  Wortman,  but 
the  compressed  character  of  the  teeth  renders  the  reference  very 
doubtful. 

HYJENODONTIDJE. 

Syn.  OxyanicUe  Cope. 

Para-  aud  metacones  of  superior  molars  connate  or  indistinguish- 
ably  fused,  and  posterior  trenchant  blade  very  large;  protocone 
reduced  or  absent.  Talon  of  inferior  molars  and  metaconid  reduced 
or  absent  on  one  or  more  teeth  ;  proto-  and  paracon ids  enlarged  and 
flattened  forming  a  shearing  blade. 

The  members  of  this  family  form  one  of  the  most  aberrant  of  the 
creodont  groups  and  display  a  great  many  stages  in  the  reduction 


*  Proc.  Acid.  Nat.  Scl..  l.S7(»,  p.  10. 

*  Amer.  Journ.  .Sci.  and  Ans,  3rd  Ser.,  Vol.  IV,  1872,  p.  203. 
»Loc.  cit.,  p.  406. 
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and  simplification  of  the  molar  teeth,  so  that  the  family  definition  can 
be  framed  only  in  the  most  general  terras.  On  the  other  hand,  the 
succession  of  the  genera  is  so  close  and  the  steps  of  change  so 
gradual,  that  it  seems  impracticable  to  subdivide  the  group  unless 
each  gehus  be  given  family  rank.  The  connection  of  this  group 
with  the  ProviverridcB  is  very  close  and  the  line  of  separation  between 
them  arbitrary  rather  than  natural. 

OXTANA^  Cope. 

If  CI  PI  M|.  The  incisors  are  small,  except  U  which  is  very 
large  and  separated  by  a  diastema  from  the  great  tusk-like  canine. 
£1  is  small  and  single  rooted ;  the  other  premolars  iucrease  in  size 
and  complexity  posteriorly ;  P2^"^  s  have  developed  the  deutero- 
cone,  and  p*  is  a  well  developed  sectorial,  with  very  large  deutero- 
cone  and  trenchant  tritocone,  which  with  the  protocone  forms  a  very 
effective  shearing  blade,  nearly  as  large  as  the  first  molar.  M^  is  the 
exaggeration  of  a  condition  already  found  in  Sinopa  and  its  allies; 
the  protocone  is  somewhat  reduced,  the  para-  and  metacones  very 
closely  approximated  and  the  posterior  cutting  crest  greatly  en- 
larged, forming  a  sectorial  blade.  ^  is  transversely  extended  and 
very  short  antero-posteriorly  ;  it  appears  to  consist  of  a  small  para- 
cone  and  very  broad  protocone.  In  the  lower  jaw  p^  is  one  rooted  ; 
P*  and  «  have  high  protoconids  and  low,  pointed  talons ;  p^  issimilai*, 
but  larger  and  the  heel  is  trenchant.  The  molars  consist  of  a 
sectorial  blade,  formed  by  the  enlarged  and  flattened  proto-  and 
paraconids,  with  a  well  developed  metaconid ;  the  talon  is  low, 
small  and  basin-like,  with  continuous  margin.  The  relative  size  of 
the  molars  varies  ;  in  some  cases  m^  is  tiie  larger  and  in  others  ni«. 

The  researches  of  Cope,  and  latterly  those  of  Osbom  and  Wort- 
man,  have  given  us  almost  a  full  account  of  the  skeleton  of  this 
curious  genus.  The  skull  is  quite  feline  in  appearance,  with  short 
face,  broad  and  truncate  muzzle  and  large  anterior  nares,  the 
zygomatic  arches  are  prominent,  heavy  and  moderately  long,  and 
the  jugal  sends  up  a  strong  post-orbital  process,  partially  enclosing 
the  orbit.  There  is  a  long  and  prominent  sagittal  crest  and  the 
cranial  walls  are  thick. 

The  posterior  thoracic  and  lumbar  vertebrae  display  the  creodont 
type  of  zygapophyses,  and  the  tail  is  long  and  stout. 


>  Rep.  Vert.  Foss.  N.  M.,  U.  S.  Geog.  Surv.  W.  of  lOiUh  Mcr.,  1874,  p.  11. 
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The  humerus  has  tuberosities  of  no  great  size,  but  the  deltoid 
ridge  is  remarkably  long  and  prominent ;  the  trochlea  is  low  but 
broad  and  has  a  rounded  surface  for  the  capitellum  of  the  radius ; 
the  entepicondyle  is  relatively  small,  but  retains  the  foramen.  The 
head  of  the  radius  is  discoidal  and  the  distal  end  is  expanded  and 
bears  a  carpal  facet  which  is  very  feline  in  shape.  The  distal  end 
of  the  ulna  has  also  very  much  the  same  form  as  in  the  cats.  The 
carpus  is  low  and  broad,  with  separate  scaphoid,  lunar  and  central 
elements.  The  metacarpals,  five  in  number,  are  strikingly  small  and 
weak,  as  compared  with  the  size  of  the  skull  and  teeth  ;  they  are, 
however,  interlocked  in  the  same  elaborate  manner  as  in  the  cats. 
The  phalanges  are  depressed  and  the  unguals  small,  compressed  and 
claw-like,  but  cleft  at  the  free  end. 

The  pelvis  differs  from  that  of  the  typical  creodonts  in  having 
an  expanded  ilium  and  wide,  flattened  ischium.  The  femur  has  a 
wide  and  flat  prox/mal  end,  and  prominent  first  trochanter,  but  the 
digital  fossa  is  small  and  shallow.  The  tibia  has  a  broad,  overhang- 
ing head  and  the  shaft  is  deeply  grooved  on  its  posterior  face ;  the 
astragalar  surface  is  nearly  flat  and  the  inner  malleolus  prominent. 
The  astragalus  has  a  very  slightly  grooved  trochlea,  large  neck 
and  convex  head,  which  is  directed  obliquely  inward  ;  distal ly  there 
is  a  facet  for  the  cuboid.  The  calcaneum  is  short  and  heavy  and 
especially  remarkable  for  the  great  obliquity  of  the  cuboidal  surface. 
The  navicular  is  broad  and  very  shallow  and  is  obliquely  placed 
with  reference  to  the  axis  of  the  foot.  The  cuboid  is  a  remarkable 
bone  and  its  shape  is  characteristic  of  the  entire  family  ;  the  prox- 
imal surface  is  unequally  divided  between  a  large  surface  for  the 
calcaneum  and  a  smaller  one  for  the  astragalus  which  meet  at  right 
angles;  this  gives  the  cuboid  a  very  oblique  position  and  causes  the 
axes  of  this  bone  and  of  the  navicular  to  form  an  acute  angle, 
instead  of  being  parallel.  This  divergence  is  to  some  extent  compen- 
sated by  the  very  large  wedge-shaped  ectocuneiform.  The  position 
of  the  tarsals  here  de^^cribed  produces  a  divergent,  radiating  arrange- 
ment of  the  metatarsals,  which  like  the  metacarpals,  are  all  present, 
but  are  weak  and  slender. 

Three  species:  0.  forcipata  Cope,  0,  luphia  Co})e  and  0.  morsi- 
tans  Cope.     Wasatch. 
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FKOTOFSALIS  Cope.i 
Syn.  ?  Limtio/elis^  Mar»h. 

The  name  Limnofeiis  is  of  older  date  than  Protopsalis,  but  was 
founded  upon  such  imperfect  specimens  that  no  generic  characters 
can  be  derived  from  ihem.  The  probability  that  both  names  refer 
to  the  same  thi ug  is  given  by  the  fact  that  both  are  very  large 
animals,  referable  to  the  Hycenodontldcd  and  occurring  in  the 
Bridger  beds. 

The  number  of  teeth  in  this  genus  is  not  known ;  an  anterior  lower 
molar  (ui^  ?)  resembles  that  of  Oxyosnay  having  a  metaconid  and 
fairly  large  basin-shaped  heel ;  m*  ?  however,  is  strikingly  like  the 
inferior  sectorial  of  tlie  cats,  except  for  the  greater  height  and  nar- 
rowness of  the  protocon  id;  the  metaconid  has  disappeared  and  the 
talon  is  a  minute  rudiment.  The  skeleton,  so  far  as  it  is  known, 
closely  resembles  that  of  Oayycena,  but  the  bones  are  much  larger, 
more  massive  and  with  more  prominent  processes  for  muscular 
attachment.  The  cuboid  is  very  peculiar;  the  calcaneal  surface  is 
even  larger  and  more  oblique  than  in  Oxycena  and  is  slightly  con- 
vex, while  the  astragalar  facet,  which  in  the  Wasatch  genus  is  nearly 
plane,  is  in  Protopsalis  decidedly  concave  from  before  backward. 
The  metapodials  are  relatively  stouter  than  in  Oxycena. 

One  species :  P.  tigrinus  Cope  (Syn.  ?  Limnofelus  ferox  Marsh). 
Bridger. 

HEMIPSALODONs  Cope. 

This,  the  largest  of  known  creodonts,  is  nearly  allied  to  Pteradon, 
but  distinguishable  from  it  by  the  character  of  m*,  which  in  the 
latter  has  a  rudimentary  trenchant  heel,  but  in  the  former  the  talon 
is  larger  and  basin-shaped,  with  continuous  margin,  as  in  Oxycetia ; 
the  metaconid  is  probably  absent.  This  is  the  only  molar  the  con- 
struction of  which  is  known,  but  the  number  of  teeth  in  the  mandible 
is  known  to  be :  It  Ct  P?  M3.  The  canine  is  exceedingly  power- 
ful and  the  jaw  very  massive ;  the  chin  is  deep  and  abruptly  rounded 
and  the  symphysis  very  long,  extending  to  p*.  The  femur  is  very 
like  that  of  Protopsalis,  but  has  a  much  longer  neck  and  small 
hemispherical  head ;  the  second  and  third  trochanters  are  not  very 
prominent  and  the  latter  is  placed  low  down  on  the  shafb ;  the 


*  Amt-r   Natur.nlist,  1S80.  p  74o. 

'  Am.  Journ.  Sci.  and  Arts,  8rd  Ser.,  Vol.  IV,  1872,  p.  202. 

^  Amer.  Naturalist,  188«i,  p.  163. 
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rotular  trochlea  is  short  and  narrow  and  the  condyles  differ  from 
those  usually  found  among  creodonts  in  being  closer  together,  of 
more  unequal  size  and  projecting  more  strongly  backward. 

One  species :  H,  grandis  Cope,  from  the  White  River  beds  of  the 
Cypress  Hills,  N.  W.  Territory,  Canada. 

HT£NODON  Laiser  &  Parieu. 

The  dental  formula  of  this  genus  is:  H  C\  P}  M|.  The  upper 
premolars  have  high,  acute  and  simple  crowns,  except  p^,  which  has 
both  deutero-  and  tritocones,  though  they  are  considerably  reduced, 
as  compared  with  those  in  Pterodon  and  Oxycena.  The  upper 
molars  are  greatly  simplified  by  the  entire  loss  of  the  protocone  and 
the  fusion  of  the  para-  and  metacones,  though  they  can  still  be  dis- 
tinguished on  ^  ;  the  posterior  crest,  on  the  other  hand,  is  greatly 
developed  and  thus  these  teeth  form  effective  sectorials;  ^  is  con- 
siderably the  larger  of  the  two.  The  inferior  premolars  are  likewise 
simple,  having,  in  addition  to  the  very  high  and  acute  protoconid, 
a  more  or  less  well  developed  posterior  cusp,  m"*  is  much  the 
smallest  of  the  series,  and  consists  of  proto-  and  paraconids,  with  a 
rudimentary  talon,  the  metaconid  having  disappeared ;  in  m^  the 
talon  is  still  further  reduced ;  the  proto-  and  paraconids  form  a 
trenchant  blade ;  m^  is  still  larger  and  has  no  trace  of  the  talon  ;  it 
closely  resembles  in^  of  the  cats. 

The  skull  is  typically  creodont,  with  some  remarkable  specializa- 
tions. The  cranium  is  long,  narrow,  of  small  capacity  and  with 
very  marked  post-orbital  constriction  ;  the  face  is  rather  short  and 
the  large  orbits  placed  very  far  forward ;  the  upper  contour  of  the 
skull  is  nearly  straight,  parietals  and  nasals  lying  in  nearly  the  same 
plane.  The  occiput  is  low  atid  broad,  with  small  paroccipital  pro- 
cesses closely  applied  to  the  still  smaller  parn mastoids.  The 
frontals  enclose  large  sinuses.  The  nasal  chamber  is  very  high  and 
in  consequence  the  mesethmoid  is  even  larger  than  in  the  carnivo- 
rous marsupials ;  the  vomer  is  likewise  very  long  and  high  and  the 
ethmo-turbinals  are  well  developed  and  complexly  folded.  The 
jugal  is  rather  slender  and  is  applied  to  the  maxillary  quite  close  to 
the  level  of  the  molars.  The  palate  is  very  remarkable ;  the  pala- 
tines are  much  elongated  and  in  contact  almost  throughout  their 
length,  forming  a  tube,  which  opens  far  back,  as  a  narrow  slit, 
between  the  hinder  end  of  the  palatines  and  pterygoids;  in  one  spe- 
cies (£r.  ieptocephaliis)  the  opening  is  pushed  still  farther  back  by 
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the  junction  of  the  pterygoid  plates  of  the  alisphenoids.  The  crar 
nial  foramina  are  very  much  as  in  the  dogs,  but  there  appears  to  be 
one  important  and  constant  diflference  between  the  American  and 
European  species  of  the  genus,  in  that  the  latter  possess  an  alisphe- 
noid  canal,  which  the  former  have  not.  In  the  American  forms  the 
horizontal  ramus  of  the  mandible  is  long  and  slender,  gradually 
deepening  posteriorly,  and  forming  a  very  long  symphysis  with  its 
fellow ;  the  coronoid  is  more  or  less  triangular  in  shape  and  the  con- 
dyle is  placed  very  low  ;  the  angle  terminates  in  a  short  hook. 

The  skeleton,  which  is  very  completely  known,  differs  from  that 
of  OxycRiia  only  in  details  and  need  not  be  described  here,  fiur- 
ther  than  to  mention  the  large  articulatfon  between  the  fibula  and 
the  calcaneuni.  The  American  hysenodonts  have  the  scaphoid, 
lunar  and  central  bones  all  separate,  while  in  the  European  species 
they  are  coalesced. 

Four  American  s}>ecies  of  Hyctiiodon  have  been  described :  H^ 
horridiis  Leidy,  H.  crucians  Leidy,  H.  cruevtus  Leidy,  H,  lepto- 
cephahis  Scott,  all  from  the  White  River. 

MIAGIDJE  Cope. 

Fourth  upper  premolar  and  first  lower  molar  forming  the  single 
pair  of  sectorials ;  superior  molars  tritubercular,  inferior  molars, 
except  iir^,  also  tubercular. 

The  members  of  this  family  which  form  the  connecting  link 
between  the  Creodonta  and  the  Carnivora,  so  far  at  least  as  their 
dentition  is  concerned,  are,  unfortunately,  as  yet  very  imperfectly 
known,  no  complete  skull  or  well  preserved  feet  having  been 
discovered. 

DIDTMICTIS^   Cope. 

I|  Ct  pi  Ml.  The  anterior  upj^er  premolars  are  simple,  com- 
pressed and  trenchant  cone«,  without  accessory  cusps,  but  P*  is  a 
fully  developed  sectorial,  the  proto-  and  tritocones  forming  the 
blade  ;  the  protostyle,  which  occurs  in  the  cats  and  viverrines,  is  also 
indicated.  Mj^  is  quite  large,  with  the  three  primary  cusps  present, 
though  the  nietacone  is  much  reduced  and  the  metaconule  has  dis- 
appeared, and  there  is  no  hypocone ;  the  antero-external  angle  ol 
the  crown  is  greatly  extended  and  there  is  a  very  broad  cingulum. 


»  Syj.t.  Cat.  Vert.  Eocene  N.  M  ,  U.  S.  Geogr.  Surv.  W.   luOth   Mcr.,  1875. 
p.  11. 
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Mj  is  much  smaller  than  ^i  and  in  some  species  is  greatly  reduced ;  it 
is  of  simple  tri tubercular  pattern,  without  hypocone  or  conules.  The 
lower  premolars  are  much  compressed  and  have  posterior  cusps. 
Ml  has  an  extremely  high  trigonid  which,  however,  forms  but  a 
primitive  sectorial  blade,  as  the  paraconid  retains  its  internal  posi- 
tion and  the  protoconid  is  but  little  enlarged,  except  in  height,  con- 
spicuously exceeding  in  this  respect  the  other  two  cusps  which  are 
of  nearly  equal  size.  Consequent  on  this  arrangement  the  shear- 
ing surface  is  anterior  rather  than  external ;  the  talon  is  low  and 
basin-shaped.  M,  is  very  much  smaller  than  m,  and  has  a  tubercu- 
lar crown,  but,  as  Cope  has  pointed  out,  this  tooth  is  clearly  derived 
from  a  tuberculo-sectorial,  all  the  elements  of  the  trigonid  being 
still  preserved  as  small  but  acute  cusps,  which  rise  slightly  above 
the  level  of  the  talon. 

The  skull,  so  far  as  it  is  known,  is  of  the  ordinary  creodont  type, 
with  short  tapering  face,  orbits  far  forward  and  deep  postorbital 
constriction.  The  mandible  has  a  long  and  narrow  horizontal 
ramus,  with  very  narrow  symphyseal  portion.  The  lumbar  vertebrsB 
have  the  creodont  type  of  zygapophyses ;  the  metapophyses  and 
anapophyses  are  small.  The  humerus  has  small  tuberosities,  a  wide 
bicipital  groove  and  very  prominent  deltoid  ridge ;  an  entepicoudy- 
lar  foramen  is  present.  The  ulna  has  the  very  high  olecranon  so 
general  among  creodonts;  the  sigmoid  notch  is  deep,  but  the 
humeral  facet  small ;  the  shaft  is  very  broad.  The  radius  has  a 
transversely  oval  head,  which  occupies  most  of  the  humeral  trochlea. 
The  carpus  is  very  low,  the  scaphoid  and  lunar  separate,  and  the 
unciform  shaped  as  in  the  viverrines  (e.  g.,  Ardidis).  The  pollex 
is  short  and  relatively  rather  stout,  the  other  metacarpals  much 
more  slender;  though  proportionately  much  weaker,  the  general 
character  of  the  metacarpals  and  phalanges  is  quite  like  that  in  the 
viverrines,  and  the  interlocking  of  the  metacarpals  is  similar. 
No.  II  touching  the  magnum  and  No.  Ill  the  unciform  though 
not  by  extended  surfaces.  The  ungual  phalanges  are  compressed  and 
sharp  and  very  like  those  of  Cynogale,  without  the  cleft  at  the  tips 
which  occurs  in  nearly  all  creodonts. 

The  ilium  is  short  and  prismatic.  The  femur  has  a  slender  com- 
pressed shaft  and  a  very  large  2nd  and  small  but  distinct  3rd  tro- 
chanter. The  tibia  is  long  and  slender,  with  gentle  sigmoid  curva- 
ture; the  astragalar  surface  is  but  obscurely  grooved  and  the  large 
malleolar  process  has  an  articular  surface  upon  the  distal  end.    The 
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astragalus  in  some  species  is  slightly  grooved,  in  others  not  at  all ; 
the  neck  is  long,  the  head  narrow  and  not  articulating  with  the 
cuboid.  The  calcaneum  is  short  and  stout,  with  very  small  sustenta- 
culum and  prominent  process  for  the  cubo-calcaneal  ligament.  The 
cuboid  is  like  that  of  Cynogale,  but  is  without  the  distinct  excava- 
tion for  the  navicular.  The  metatarsals,  probably  five  in  number, 
are  very  slender  and  interlocked  much  as  in  the  viverrines. 

Eight  species :  D,  haydenianus  Cope  and  Z>.  primus  Cope,  are  from 
the  Puerco  ;  D,  protenxis  Cope,  Z>.  leptomylus  Cope,  D.  dawkihsianiu 
Cope,  D.  massetericus  Cope  and  D.  curtidens  Cope,  are  from  the 
Wasatch,  while  D.  altidena  Cope  is  from  the  Wasatch  and  Bridger. 

MIACIS^  Cope. 
Syn.  ?  Vulpatm^  Marsh,  Uintacyor^  Leidy. 

Vulpavua  is  an  older  name  than  Miacis,  but  being  founded  solely 
upon  the  upper  tubercular  molars,  it  cannot  be  used,  for  the  exact 
generic  reference  of  the  tubercular  molars  is  at  present  impractic- 
able. 

The  dental  formula  of  the  mandible  is :  ly  Ct  P?  M,.  The  in- 
cisors are  closely  crowded  together  and  the  second  one  is  pushed  back 
out  of  the  line  of  the  other  two.  P^  is  single  rooted  and  in  some 
species  is  isolated  by  a  diastema  both  in  front  of  and  behind  it,  in 
others  the  dental  series  is  uninterrupted.  In  m^  the  trigonid  is  of 
moderate  height,  and  through  the  flattening  of  the  protoconid  a  more 
efficient  sectorial  blade  is  formed  than  in  Dtdymictis ;  the  talon  is 
basin-like,  with  distinct  hypo-  and  entoconids.  M»  is  a  "  tuber- 
cular "  molar,  but  retains  all  the  elements  of  m*.  M»  is  very  small 
and  is  sometimes  implanted  by  one  fang,  sometimes  by  two. 

The  mandible,  the  only  known  portion  of  the  skull,  varies  from 
the  long  and  slender  jaw  of  3/.  edax  to  the  relatively  short,  deep  and 
thick  jaw  of  M,  hathygnathus,  with  its  steeply  inclined  and  abruptly 
rounded  chin  ;  the  masseteric  fossa  is  deep  and  the  angular  process 
a  short  hook.  A  few  skeletal  fragments  of  M,  bathygjtnihus  have 
been  found,  but  as  the  relations  of  that  species  to  the  others,  are 
very  far  from  clear,  the  description  of  these  will  be  omitted. 

Six  species  :  M.  parvivoriis  Cope,  Af.  (  Ulntacyoii)  edax  Leidy,  M, 
(  Uintacyon)  vorax  Leidy,  and  M.  bathygnathtut  Scott,  are  from  the 
Bridger  horizon.      3/.  canavm  Cope  has  been  found  in  the  Wasatch 

*  Proc.  Am.  Phil.  Soc.  1872.  p.  470. 

»  Am.  Journ.  Soc.  and  Arts,  3rd  Ser.,  Vol.  II,  1871,  p.  124. 

'  Proc.  Acad.  Nal.  Scl.  1872,  [1873],  p.  277. 
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and  Wind  River,  and  M.  brevirostria  only  in  the  latter  beds.  A 
very  doubtful  species  is  the  ?  Jf.  (?  Amphicyon)  vulpinua  Scott  and 
Osborn,  from  the  Uinta  Eocene,  which  is  too  imperfectly  known  for 
certain  reference. 

YIVESBAVirSi  Manh. 

This  genus  is  very  inadequately  known,  but  appears  to  differ  from 
the  other  members  of  the  family  in  the  mandibular  formula :  Py 
Mt-  M«  and  » are  tubercular,  but  the  trigonid  retains  all  three  cusps  and 
rises  considerably  above  the  level  of  the  talon.  The  premolars  are 
much  compressed  and  the  mandible  long  and  slender. 

Three  species :  F.  gracilis  Marsh :  ?  F.  nitidus  Marsh,  F  {lAmno- 
eyon)  Hpariua  Marsh :  Bridger. 

THINOCYONS  Marsh. 

Not  improbably  this  genus  is  identical  with  the  preceding  one. 
The  mandibular  formula  is  given  as :  Ii  Ct  Pt  M,  ;  fn*  and  »  are 
tubercular  and  the  angle  of  the  mandible  is  said  to  be  reflected. 

One  species :  T.  velox  Marsh,  Bridger. 

Genera  Incert^  Sedis. 

Under  this  head  will  be  discussed  a  number  of  forms  which  have 
been  referred  to  the  Creodonta,  but  the  nature  of  which  is  very  pro- 
blematical. 

MI0CL2NUS8  Cope. 

In  his  latest  paper  on  the  Puerco  fauna,  Cope  refers  to  this  genus 
no  less  than  twenty-six  species,  which  range  in  size  from  that  of  a 
black  bear  to  that  of  a  squirrel.  The  presence  in  one  horizon  and 
locality  of  so  many  species  of  a  single  genus  and  with  so  great  a 
range  of  size,  is,  on  the  face  of  it,  highly  improbable,  and  I  believe 
the  genus,  as  at  present  constituted,  to  be  an  unnatural  one.  For 
structural  reasons,  I  have  subdivided  the  group  into  many  genera, 
some  of  which  have  been  described  above,  and  others  remain  to  be 
mentioned.  The  name  Mioclcenus  should  be  restricted  to  those  forms 
which  agree  with  the  type  species,  if.  turgidua,  in  the  extremely 
broad,  low  and  massive  premolars,  which  equal  or  exceed  the  molars 
in  size ;  these  are :      M.  txirgidus  Cope,  M,  opisthaeus  Cope,  M.  zitte- 

1  Amcr.  Journ.  Sci.  and  Arts,  2nd  Scr.,  Vol.  IV,  1872,  p.  127. 

*  Loc.  cit.,  p.  204. 

»  Amcr.  Naturalist,  1881,  p.  830. 
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lianv^  Cope  and  M,  turgidunculua  Cope,  all  from  the  Puerco.  The 
systematic  position  of  the  genus  is  very  doubtful,  for  such  premolars 
are  quite  unknown  among  the  creodonts,  and  are  entirely  like  those 
of  the  condylarthrous  fajmly,  PeriptychidcB.  Indeed,  If.  opisthacus 
was  at  one  time  referred  to  HemithlcBim^,  On  the  other  hand,  the 
structure  of  the  molars  is  quite  different  from  that  of  any  of  the 
typical  Condylarthra,  and  if,  as  Schlosser  has  suggested,  it  becomes 
necessary  to  refer  MiocUznua  to  that  group,  it  will  form  a  very  dis- 
tinct family  of  the  order. 

PBOTOOONODON  gen.  nov. 
Syn.  Mioclanus  Cope,  in  part. 

To  this  genus  I  refer  as  a  type  species  the  M,  penUusus  which  Cope 
provisionally  incorporated  with  Mioclcenus,  though  directing  atten- 
tion to  the  resemblance  of  its  inferior  molars  (superior  unknown)  to 
those  of  the  phenacodont  Protogonia,  from  which  it  differs  in  the 
simplicity  of  p*,  which  has  no  deuteroconid.  Certain  specimens,  how- 
ever, show  rudimentarv  indications  of  it.  I  think  there  can  be  no 
doubt  that  this  genus  is  referable  to  the  Phendcodontidce.  A  second 
species,  P.  (^Mioclcenus)  lydekkerianus,  the  structure  of  p*  in  which  is 
not  known,  probably  belongs  to  the  same  genus.     Puerco. 

FA&ADOXODON  gen.  nov. 
Syn.  Chriacus  Cope,  in  part. 

This  curious  form,  the  systematic  position  of  which  is  altogether 
uncertain,  is  known  only  from  inferior  molars,  though  the  alveoli  of 
the  premolars  indicate  that  these  teeth  were  extremely  compressed 
and  recall  in  their  proportions  those  of  the  primitive  artiodactyls ; 
the  molars  also  suggest  relationship  to  that  group.  The  latter 
increase  in  size  from  the  first  to  the  third  and  the  trigonid  riaes  very 
little  above  the  talon.  In  nTi  the  proto-  and  metaconids  are  of 
about  the  same  size  and  on  the  some  transverse  line ;  they  are  both 
compressed  and  the  protoconid  shows  a  tendency  to  become  cres- 
centic ;  the  small  paraconid  is  placed  immediately  in  front  of  the 
metaconid  from  which  it  is  separated  by  a  slight  notch,  while  a  low 
ridge  connects  it  with  the  protoconid  ;  the  hypoconid  is  also  some- 
what crescentic,  the  entoconid  lower  and  more  conical.  In  m»  the 
trigonid  is  curiously  asymmetrical,  which  is  caused  by  the  backward 
inclination  of  the  metaconid,  the  larger  size  of  the  paraconid  than 


»  Ten.  Vert.,  p.  407. 
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in  m*  and  the  greater  prominence  of  the  ridge  connecting  this  ele- 
ment with  the  protoconid ;  the  hypoconid  is  somewhat  crescentic 
and  the  entoconid  reduced,  the  valley  opening  inward  in  advance 
of  that  cusp  ;  the  hypoconulid  is  much  enlarged  and  carried  on  a 
distinct  fang.  It  would  require  but  relatively  little  alteration  to 
convert  this  tooth  into  one  of  true  selenodont  pattern. 
One  species :  P.  (  Chriaeus)  rutimeyeranua  Cope.     Puerco. 

CAKCINODON  gen.  nov. 
Syn.  Afioc/anus  Cope,  in  part. 

This  genus  is  almost  certainly  unguiculate,  but  whether  creodont 
or  insectivorous  is  not  clear^  the  character  of  the  lower  molar  teeth 
somewhat  resembling  those  of  the  Wasatch  Diacodon.  P*  and  * 
have  high  and  pointed  protoconids  and  minute  posterior  basal  cusps. 
The  inferior  molars  increase  in  size  posteriorly  and  when  viewed 
from  the  side,  the  trigonid  is  seen  to  curve  forward  and  the  talon 
backward,  which  gives  the  crown  a  claw-like  shape.  The  proto-  and 
metaconids  are  joined  for  most  of  their  height  and  of  equal  size, 
and  the  small  but  elevated  paraconid  is  placed  close  to  the  latter, 
but  connected  with  the  former  by  a  crest ;  the  talon  is  a  deep  basin, 
with  elevated  margin,  upon  which  the  hypo-  and  entoconids  and 
the  hypoconulids  appear  as  small  tubercles.  In  m*  these  elements, 
especially  the  latter,  are  enlarged. 

One  species :  C.  (MiodceniLs)  filholianus  Cope.     Puerco. 

The  species,  Mioclcenus  (Deliatherium)  inierruptua  Cope,  M,  min- 
imus Cope  and  M,  {Hyopaodus)  acolytus  Cope  should,  for  reasons 
already  stated,  be  removed  from  that  genus,  but  are  too  imperfectly 
known  for  proper  reference.  The  latter  (If.  acolytus)  may  possibly 
be  a  forerunner  of  the  Wasatch  artiodactyl,  Pantolestes, 

Another  group  of  problematical  genera  is  that  constituted  by 
Onychodectes^  Cope,  Conorycte^  Cope  and  Hemiganuf  Cope,  which 
are  distinguished,  among  other  things,  by  the  remarkable  thinness  of 
the  enamel  which  covers  the  molars.  It  is  probable  that  these  forms 
should  be  removed  from  the  creodonts  and  as  Cope  has  suggested, 
brought  into  relation  with  the  tillodonts. 


»  Trans.  Am.  Phil.  Soc,  Vol.  XVI,  Pt.  II,  p.  317. 
»  Proc.  Am.  Phil.  Soc,  1881,  p.  486. 
3  Amer.  Naturalist,  1882,  p.  831. 
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October  4. 
Mr.  Charles  Morris  in  the  chair. 

Twenty-eight  persons  present 

Papers  under  the  following  titles  were  presented  for  publication: — 

"The  Batrachia  and  Reptilia  of  North  Western  Texas,"  by  E.  D. 
Cope. 

"  On  a  Collection  of  Batrachia  and  Reptilia  from  Washington  and 
British  Columbia,"  by  E.  D.  Cope. 

"  Notes  on  a  Collection  of  Shells  from  the  State  of  Tabasco, 
Mexico,"  by  Henry  A.  Pilsbry. 

Oeology  of  the  Isles  of  Shoah. — Mr.  Theodore  D.  Rand 
remarked  that  Hitchcock,  in  his  Geology  of  New  Hampshire, 
devotes  but  a  few  lines  to  these  islands,  stating  that  their  geology 
has  been  neglected. 

They  are  evidently  the  remains  of  a  single  island  eroded  by  the 
Atlantic  Ocean  and  are  composed  of  gneissoid  rocks  with  a  number 
of  trap  dykes. 

The  rock  is  chiefly  a  coarse  orthoclase-muscovite  gneiss,  of  which 
the  orthoclase  constitutes  probably  eighty  per  cent,  the  quartz  less 
than  twenty  and  the  muscovite  probably  not  over  two  per  cent. 
Inter-stratified  in  this  coarse  gneiss  is  a  fine-grained  variety  contain- 
ing much  more  mica  and  usually  of  a  dark  gray  color.  In  some 
places  this  contains  serpentine  veins  of  orthoclase,  in  this  as  well  as 
m  other  respects  resembling  our  Manayunk  schists  and  gneisses. 
Garnets,  while  not  entirely  absent,  are  quite  rare,  and  the  rock  very 
rarely  approaches  a  schist.  The  strike  is  pretty  uniform,  about  N. 
70  E.,  while  the  dip  varies,  though  usually  70°  to  90°  N.  W. 
Through  these  rocks  pass  numerous  joints,  many  of  them  very 
irregular.  Along  these  joint-planes  erosion  has  taken  place  leav- 
ing a  very  rough  and  irregular  surface,  the  remaining  rock  being 
hard  and  not  much  disintegrated. 

Crossing  the  islands  in  a  general  northeast  and  southwest  direc- 
tion are  trap  dykes  of  varying  width,  from  one  to  ten  feet.  These 
form  special  lines  of  erosion,  and  are  invariably  lower  than  the 
adjacent  gneiss,  though  apparently  much  harder.  All  exposed 
masses  seem  fresh  and  undecom posed. 

Most  remarkable  among  these  is  one  at  the  southeast  end  of  Star 
Island.  It  is  about  six  feet  across  and  extends  at  an  acute  angle 
from  the  south  to  the  east  shore.  Its  strike  is  N.  35  E.,  its  dip  85® 
to  90°  N.  W.,  with  two  sets  of  joints,  one  parallel  to  the  dip,  the 
other  nearly  coincident  with  the  stratification  of  the  adjacent  gneiss. 
At  each  end  the  dyke  was  deeply  eroded  and  the  adjacent  gneiss  in 
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great  masses  had  fallen  in,  forming  at  one  point  one  of  the  places 
of  historical  interest  known  as  Betty  Moody's  Cave.  The  length 
of  this  dyke  from  shore  to  shore  is  probably  five  hundred  feet,  but 
of  this  about  two  hundred  feet  have  been  eroded  to  sea  level.  In 
the  middle  the  trap  is  about  ten  feet  below  the  gneiss  walls;  to  the 
south  it  descends  by  a  series  of  steps  quite  abruptly  and  between 
vertical  walls  of  the  gneiss  probably  fi^y  feet  to  the  sea. 

The  present  erosion  continuing,  this  southeast  end  of  the  island 
will  be  cut  off  entirely  and  form  a  separate  island  of  the  group. 
At  other  points  the  same  action  may  be  seen. 

Two  phenomena  were  observed  for  which  no  easy  explanation 
offers.  The  dark,  fine-grained  gneiss  was  usually  rather  regularly 
inter-stratified  in  the  more  abundant  coarse  granitoid  gneiss,  but  at 
a  number  of  points  it  was  observed  abutting  upon  the  gneiss  in  the 
direction  of  the  strike,  but  without  the  slightest  evidence  of  a  fault. 
At  one  point  on  Appledore  Island  there  was  a  stratum  of  the  dark 
variety,  thirty  feet  wide ;  suddenly,  and  almost  at  a  right  angle, 
twenty  feet  of  this  were  replaced  by  the  coarse  granitoid  rock,  while 
the  remaining  ten  feet  went  on  as  before.  A  clue  to  the  explanation 
was  seen  on  Appledore,  where  a  stratum  of  the  fine-grained  was 
separated  from  a  larger  mass  of  the  same  of  darker  color  by  a  foot 
or  two  of  the  coarse  feldspathic  rock,  which  also  bounded  it  on  the 
further  side.  This  stratum  had,  in  about  forty  feet,  five  constric- 
tions, narrowing  it  from  three  feet  or  more  to  hardly  as  many  inches 
in  one  place. 

The  other  feature  was  a  form  of  erosion  which  he  had  never  before 
seen.  On  the  horizontal  or  slightly  inclined  surfaces  of  the  nearly 
vertical,  fine-grained  gneiss  were  numerous  holes,  from  the  size  of  a 
small  pea  to  that  of  a  cherry.  The  gneiss  was  hard  and  undecom- 
posed.  These  pits  were  roughly  globular  and  were  generally  larger 
oelow  than  at  the  opening.  They  appeared  to  enlarge  and  coalesce, 
thus  breaking  down  the  rock,  bearing  a  slight  resemblance,  on  a  very- 
small  scale,  to  the  pot  holes  of  a  river  bottom.  These  were  high 
above  the  sea.  They  appeared  somewhat  as  if  a  mineral,  like  gar- 
net, had  weathered  out,  but  there  are  no  such  minerals  in  the  rock, 
and  the  holes  show  no  evidence  of  such  ;  they  are  quite  rough  on  the 
inside  and  hence  have  not  been  bored.  Their  position  is  such  that 
only  ocean  spray  and  rain  water  could  reach  them.  They  are  quite 
abundant. 

On  the  Permanent  and  Temporary  Dentitions  of  certain  Three-toed 
Horses, — Professor  Cope  described  the  changes  m  the  characters  of 
the  superior  molars  of  Protohippxis  plaeidus  Leidy,  resulting  from 
age  and  wear,  and  £he  characters  of  the  dentition  of  colts  of  Proto- 
hippv^  and  Hippotherium,  He  pointed  out  that  in  stages  of  wear 
up  to  middle  life  P.  plaeidus  is  the  Hippotherium  gratum,  of  Leidy, 
and  that  then  the  protocone  fuses  with  the  paraconule,  and  the  ani- 
mal becomes  a  Protohippus.     He  had  not  observed  this  to  take 
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place  in  any  other  species  referred  to  Hippotherium.  In  both  these 
stages  the  enamel  borders  of  the  lakes  are  more  or  less  plicate,  and 
the  posterior  loop  of  the  anterior  lake  is  present.  With  further 
wear  the  plications,  including  the  loop,  disappear,  when  the  molars 
agree  in  their  characters  with  Protohippus  parvulua  Marsh.  These 
observations  were  based  on  specimens  from  the  Loup  Fork  beds 
of  Nebraska,  Kansas,  Colorado  and  Texas,  where  the  species  is 
abundant. 

The  speaker  exhibited  the  molar  dentitions  of  three  colts  from 
Wyoming  and  Texas,  and  a  part  of  one  from  Colorado,  all  from  the 
Loup  Fork  beds.  He  showed  that  these  represent  the  genera 
Merychippua,  Parahippu8,  Hypohippusy  and  Anchippus  of  Leidy, 
and  six  species  of  the  same  author.  He  thought  it  probable  that 
Anchippus  belongs  to  a  colt  of  .Hippotherium,  and  Parahippus  and 
Hypohippus  to  Protohippus^  while  he  was  not  certain  as  to  the 
reference  of  the  type  of  Merychippus  (3f.  insignis).  He  pointed 
out  that  the  characters  of  the  individual  temporary  molars  differ  in 
the  different  teeth  of  the  series,  and  also  differ  at  different  stages  of 
wear.  As  with  the  permanent  dentition,  in  some  species  the  tem- 
porary molars  are  always  simple,  while  in  others  the  enamel  borders 
are  more  complex.  In  the  latter  case  the  pattern  becomes  more 
simple  in  some  respects  with  prolonged  wear.  He  was  able  to 
correlate  the  temporary  and  permanent  dentitions  of  Protohippus 
perditus  Leidy  with  certainty,  and  those  of  P.  pachyops  Cope  and 
P.  mirabiiis  Leidy  with  much  probability. 

Professor  Cope  further  pointed  out  that  the  temporary  dentition 
in  these  three-toed  horses  is  more  simple  than  that  of  the  adult,  in 
some  cases  resembling  very  closely  the  permanent  dentition  of  the 
ancestral  Anchltherium  in  molar  structure.  In  this  the  horses 
differ  from  the  higher  Artiodactyla,  where  the  temporary  molars 
are  equally  complex  or  more  so  than  the  permanent  molars. 


October  11. 

Mr.  Charles  Morris  in  the  chair. 

Forty-three  persons  present. 

A  Hyena  and  other  Carnivora  from  Texas, — Prof.  E.  D.  Cope 
stated  that  he  had  during  the  past  season  while  exploring  the  eastern 
front  of  the  Staked  Plains  of  Texas  with  a  party  of  the  Geological 
Survey  of  that  State  under  Prof.  W.  F.  Cummins,  obtained  the 
remains  of  some  interesting  Carnivora  from  the  Blanco  or  Pliocene 
beds.  One  of  these  is  .a  hyena  nearly  allied  to  the  genua  Hycena, 
and  the  first  species  of  this  family  found  in  America.  It,  however, 
differs  from  the  typical  genus  in  having  a  fourth  premolar  in  the 
lower  jaw,  and  probably  in  having  a  shorter  blade  of  the  sectorial 
tooth  in  the  upper.  He  proposed  the  name  Borophagus  for  the 
genus,  and  for  the  species  the  name  diversidens.     The  third  premolar 
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is  very  large  and  robust,  greatly  exceeding  the  fourth  in  dimensions. 
The  latter  is  low  and  molariform ;  the  inferior  canine  is  large.  The 
measurements  are  as  follows.  Transverse  diameter  of  canine 
alveolus  13  mm. ;  do.  of  posterior  alveolus  of  pm.  iii,  13  mm. ;  diam- 
eters of  pm.  iv ;  longitudinal  4  mm. ;  anteroposterior  10 ;  transverse 
8.  Diameters  of  pm.  iii ;  longitudinal  17  mm.;  anteroposterior 
(partly  restored)  28  ;  transverse  15.  The  species  is  as  large  as  the 
spotted  hyena  and  was  the  scavenger  of  the  Blanco  Fauna. 

Another  interesting  carnivore  is  a  weasel  of  a  new  genus  and 
species,  which  it  was  proposed  to  call  Canimartes  cumminaii  after  its 
discoverer.  The  genus  Canimartes  is  allied  to  Mustela,  differing 
only  in  the  presence  of  two  superior  true  molars.  Metaconid  of 
inferior  sectorial  well  developed ;  talon  of  the  same,  trenchant.  The 
species  is  as  large  as  the  fisher. 

A  third  carnivore  is  a  cat,  provisionally  referred  to  the  genus 
Felts  under  the  name  of  F.  hillianus^  after  rrof.  Robert  T.  Hill  the 
well-known  geologist.  This  cat  is  about  the  size  of  the  cheetah,  and 
has  large  canine  teeth  without  grooves,  and  the  feet  are  shorter  than 
in  modern  cats. 

Oh  Hippa  ermrita, — Dr.  Benjamin  Sharp  exhibited  dried 
specimens  of  Hippa  emerita  Linn,  and  called  attention  to  the  method 
of  preparation.  The  animals,  as  soon  as  possible  after  capture  and 
while  yet  alive,  were  placed  in  a  50%  solution  of  corrosive  sublimate 
and  allowed  to  remain  there  for  two  days.  They  were  then  taken 
out,  washed  for  a  moment  in  pure  water,  and  then  dried.  The 
advantage  claimed  was  that  the  colors  are  very  well  preserved, 
which  would  not  be  the  case  had  they  first  been  placed  in  alcohol. 
He  further  called  attention  to  the  habits  of  this  species,  popularly 
known  as  the  "  mole  crab,"  or  "  sand  flea  "  and  spoke  of  the  mistake 
which  some  authors  had  made  in  stating  that  the  animal  burrowed 
into  the  sand  head  first.  A.  F.  VerrilP  says: — "but  this  species 
l^Hippa  talpoidea'],  burrows  like  a  mole,  head-first,  instead  of  hack- 
ward."  A.  Heilprin'  remarks : — "  the  animal  {^Hippa  emerita']  is  a 
remarkably  rapid  burrower,  pushing  itself  head  downward  by  means 
of  its  anterior  or  thoracic  feet."  Dr.  Sharp  called  attention  to  the 
fact  that  the  posterior  pair  of  thoracic  feet  are  bent  upwards  over 
the  posterior  part  of  the  carapace  and  resemble,  on  superficial 
observation,  antennae.  This  has  probably  caused  the  posterior  part 
of  the  animal  to  be  mistaken  for  the  anterior.  He  had  carefully 
observed  the  method  of  burrowing  of  these  animals  during  the  last 
summer.  The  posterior  feet  were  employed  in  loosening  the  sand 
by  their  rapid  motion  ;  the  other  limbs  working  forward  push  the 
animal  backward  into  the  sand,  a  method  of  progression  common, 
more  or  less,  to  all  decapods.     He  further  called  attention  to  the 

*  Report  of  the  Invertebrates  of  Vineyard  Sound,  etc.,  Washington,  1873, 
338  and  839. 

»The  Animal  Life  of  our  Sea  Shore,  Philadelphia,  1888,  p.  95. 
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ovoid  shape  of  these  animals,  claimiDg  that  this  was  an  advantac;e 
in  enabling  them  to  escape  from  some  of  their  enemies,,  the  biros, 
for  example,  finding  the  same  difficulty  in  picking  them  up  as  is 
encounted  in  using  the  forceps  for  the  same  purpose  on  the  specimens. 


OcroBER  18. 
Mr.  Chas.  p.  Perot  in  the  chair. 
Forty-seven  persons  present. 

A  New  Marine  Gaateropod  from  New  Jersey. — Mr.  H.  A.  Pilsbry 
exhibited  a  series  of  specimens  of  a  lar^  species  of  Chrysodomua, 
belonging  to  the  subgenus  tSipho,  which  he  had  received  from  Messrs 
Witmer  Stone,  Chas.  LeRoy  Wheeler  and  John  Ford.  He  stated 
that  the  specimens  were  cast  upon  the  shore  during  severe  gales  from 
the  south  east,  and  were  evidently  derived  from  k  submarine 
stratum  which  was  disturbed  and  broken  up  at  those  times.  Asso- 
ciated with  the  Chry8odomu8  were  examples  of  Buecinum  undatum^ 
Urosalpinx  cinereua  of  extraordinary  dimensions,  and  Chrysodomua 
{Sipho)  Stimpsonii,  the  latter  being  well  developed  and  typical  in 
sculpture.  The  age  of  the  deposit  cannot  definitely  be  settled  at 
present,  but  the  evidence  at  hand  indicates  that  it  is  post-pliocene. 

The  following  description  of  the  new  species  was  oncred : 

Chrysodomus  (Sipho)  Stonei  (PI.  XIV,  figs.  1,  2,  3,).  Shell 
obese-fusiform,  rather  thick  and  solid,  with  strongly  convex  whorls 
separated  by  deep  sutures.  Sculpture  consisting  of  strong  spiral 
cords,  equal  on  young  specimens  and  on  the  spires  of  adults,  but 
which  alternate  with  smaller  intermediate  cords  on  the  body-whorl 
in  full  grown  specimens.  A  young  shell,  therefore,  has  about  20,  an 
adult  40  spirals  upon  the  body-whorl.  The  aperture  is  oval ;  the 
canal  is  strongly  curved  to  the  left  and  backward. 

Length  72,  greatest  diam.  45  mm. ;  length  of  aperture  and  canal 
51mm.  The  largest  individual  measures,  length  100,  breadth  64, 
length  of  aperture  73  mm.  Both  of  these,  as  well  as  all  specimens 
seen,  have  lost  several  of  the  earlier  whorls;  so  the  length  of  a 
perfect  individual  would  be  proportionately  greater. 

The  more  prominent  features  of  this  species  are  the  swollen  ibrm, 
deep  sutures,  the  strong  spiral  sculpture,  and  the  strongly  recurved 
canal. 

The  localities  from  which  specimens  have  been  obtained  are  as 
follows:  Point  Pleasant,  N.  J.  (Witmer  Stone)  ;  Sea  Isle  City,  N. 
J.  (John  Ford,  Oct.,  1892) ;  Cape  May,  N.  J.  (C.  LeRoy  Wheeler, 
1891.) 

Prof  A.  E.  Verrill  of  Yale  College  very  kindly  compared  spec- 
imens of  this  species  with  the  collection  under  his  charge  (a  collec- 
tion vastly  richer  than  any  other  in  mollusks  of  the  north-west 
Atlantic.)     He  writes  as  follows  : 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  329 

■ 

"  I  have  made  a  careful  comparison  of  the  Sipho  sent  by  you  with 
our  series. 

"  It  differs  notably  from  anything  we  have,  and  is  probably,  as  you 
suppose,  an  undescribed  species,  unless  described  as  a  fossil.  We 
have  specimens  of  the  ventricose  varieties  of  S.  Stimpaoni,  which 
equal  this  in  stoutness,  and  nearly  equal  it  in  curvature  of  the  col- 
umella, but  the  whorls  are  less  ventncose,  the  shoulder  less  swollen, 
the  sutural  region  less  deep,  and  the  sculpture  is  very  much  finer." 

Comparisons  have  also  been  made  by  myself  with  the  Atlantic 
Siphos  m  the  U.  S.  National  Museum,  and  of  course  with  the  recent 
and  fossil  series  in  the  collection  of  the  Academy. 

DiachoRa  ThomcLsii,  a  New  Species  of  Myxoinycetes, — Dr.  Geo.  A. 
Rex  presented  specimens  of  a  species  of  Diachcea  which  he  con- 
sidercni  new  and  undescribed. 

This  species  was  first  found  by  Mr.  Lancaster  Thomas  at  Cran- 
berry in  the  mountains  of  Western  North  Carolina,  and  later  by  the 
speaker  at  Linville  higher  up  in  the  same  mountains.  In  both 
cases  the  Diaehcea  was  first  found  in  the  plasmodial  stage.  Owing 
to  the  altitude  of  these  places,  3,200  and  3,800  feet  respectively,  the 
temperature  even  in  July  and  August  frequently  falls  at  night  nearly 
or  quite  to  the  lowest  point  compatible  with  the  life  of  the  Plas- 
modium or  with  its  further  development  to  maturity.  By  careful 
protection,  however,  perfectly  mature  sporangia  were  developed. 

The  sporangia  are  beautiful  and  conspicuous,  hence  the  speaker 
was  inclined  to  believe  the  species  local  in  its  habitat,  else  it  could 
not  have  escaped  attention  up  to  this  time  in  view  of  the  increasing 
interest  taken  by  students  in  the  study  of  these  forms.  The  species 
may  be  described  as  follows  : 

DiACH.EA  TnoMASii  n.  sp.  Plasmodium  ochre  yellow,  immature 
sporangia  pure  white,  mature  sporangia  of  a  metallic  lustre  either 
silvery  or  gold  bronze  partially  iridescent ;  growing  either  singly  or 
in  clusters,  stipitate  or  sessile,  globose  when  stipitate  but  flattened 
beneath  when  sessile ;  ^  to  $  of  a  mm.  in  diameter.  Sti])es  variable, 
usually  short  but  sometimes  equalling  the  diameter  of  the  sporangium, 
thick,  rugose,  dull  ochre  yellow  in  color,  containing  lime.  Columellas 
ochre  yellow,  rough,  penetrating  from  J  to  i  the  height  of  the 
sporangia,  varying  from  bluntly  conical  to  cylindric-clavate  in 
shape,  containing  minute  round  or  oblong  granules  of  lime.  Spores 
brown,  11-12  ij.  in  diameter,  with  a  peculiar  warting,  the  entire 
epispore,  when  examined  by  a  medium  power  lens  being  sparsely 
covered  with  minute  papillse  associated  with  from  six  to  eight  large 
scattered  warts  or  papillae  apparently,  which  are  resolved  however 
by  a  sufiiciently  high  amplification  into  clumps  of  from  five  to  eight 
minute,  closely  aggregated  papillae. 

Capillitium  sparse,  brown  violet  in  color  composed  of  rigid,  straight, 
tapering  threads  arising  from  the  columella  and  base  of  the 
sporangium,  joined  by  a  few  lateral  branches  in  the  middle  and  near 
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the  ends  into  a  loose  open  network ;  threads  from  3-7  m  in  thickness 
at  basal  point  of  attachment  tapering  to  a  point  at  their  attachment 
to  the  sporangial  wall. 

Hypothallus  ochre  yellow,  calcareous,  thick  and  continuous  when 
the  sporangia  are  sessile,  but  scanty  when  they  are  stipitate. 


October  25. 

The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Sixty  persons  present. 

The  following  were  elected  members : — 

Wm.  L.  Du  Bois,  Ann  May  Whartenby,  John  T.  M.  Cardeza,  M.  D., 
Samuel  Castner,  Jr.,  Mary  Vaux,  George  M.  Woodward,  Aldrich 
J.  Pennock,  Philip  P.  Calvert,  Thomas  Earle  White,  Ralph  F. 
CuUinan,  John  A.  Shulze  and  George  Vaux,  Jr. 

The  following  were  ordered  to  be  printed : — 
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THE  BATBACHIA  AND  SEPTILLA  OF  NOBTH  WESTEBN  TEXAS. 

BY  E.   D.   COPE. 

The  present  paper  is  based  on  collections  made  along  the  eastern 
border  of  the  Staked  Plain  of  Texas,  between  Big  Spring  (on  the 
Texas  Pacific  R.  R.)  on  the  south,  and  the  Salt  Fork  of  the  Red 
River,  near  Clarendon  (on  the  Denver  and  Fort  Worth  R.  R.)  on 
the  north,  a  distance  of  about  250  miles.  The  collections  were  made 
incidentally  to  geologic  and  paleontologic  explorations  conducted  by 
a  party  of  the  Greologic  Survey  of  Texas,  which  was  under  the  direc- 
tion of  Mr.  William  F.  Cummins.  While  attached  to  this  party,  I 
picked  up  such  specimens  as  came  in  my  way,  and  a  good  many 
others  were  obtained  by  Mr.  Cummins  and  by  Mr.  William  L. 
Black  of  the  party. 

The  region  traversed  presents  great  variety  of  landscape,  plains 
alternating  with  hilly  country,  and  in  some  cases  with  bad  lands. 
Water  issues  at  many  points  from  beneath  the  superficial  cenozoic 
beds  of  the  Staked  Plains,  forming  the  head  tributaries  of  the 
Colorado,  Brazos  and  Red  rivers.  This  water,  however,  generally 
soon  disappears  beneath  the  sand  that  fills  the  beds  of  the  creeks  and 
rivers,  or  appears  only  in  pools.  Under  such  circumstances  it  is 
frequently  impregnated  with  saline  and  alkaline  salts.  The  springs 
are  generally  the  resort  of  the  numerous  cattle  that  graze  in  this 
region,  and  when  this  is  the  case,  are  so  contaminated  by  their  presence 
as  to  be  unfit  for  human  use.  Dead  cattle  were  common  in  the  few 
flowing  streams  at  the  time  of  my  visit,  so  that  it  became  necessary 
to  dig  for  a  supply  of  water  which  should  be  partially  relieved  of 
impurities  by  filtration.  The  best  water,  apart  from  a  few  protected 
springs,  was  obtained  from  artificial  reservoirs  filled  with  rain  water^ 
which  are  made  by  the  owners  of  cattle-ranges  for  their  stock.  In 
these,  turtles,  batrachians,  water-snakes,  are  not  uncommon.  The 
route  of  the  expedition  followed  the  eastern  escarpment  of  the  Staked 
Plain,  but  at  times  crossed  its  spurs,  or  entered  its  limits  for  twenty 
or  thirty  miles. 

The  total  number  of  species  enumerated  is  thirty-three.  These 
are  distributed  as  follows.  Batrachia :  Urodela,  1  species ;  Salientia, 
7  species.  Reptilia :  Testudinata,  5  species ;  LacertiHa,  8  species  ; 
Ophidia,  12  species.     A  comparatively  small  number  of  species  are 
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found  on  the  level  surface  of  the  Plain  ;  the  greater  number  being 
derived  from  the  region  bordering  it  on  the  east,  or  the  two  great 
canyons  which  traverse  it.  These  are  the  Canyon  Blanco,  from 
which  issues  the  principal  head  stream  of  the  Brazos;  and  the 
Canyon  Paloduro,  which  is  traversed  by  the  Prairie  Dog  head  of  the 
Red  river.     The  Tule  Canyon  is  a  branch  of  the  latter. 

This  paper  may  be  regarded  as  supplementary  to  one  published 
as  Bulletin  No.  17  of  the  U.  S.  National  Museum  in  1880,  "  On 
the  Zoological  Position  of  Texas." 

BATBACHLflL 

URODELA. 

Amblystoma  tigrinnm  Green. 

This  species  is  extremely  abundant,  according  to  Mr.  Cummins,  in 
some  permanent  lakes  on  the  Staked  Plain  near  the  Tule  Canyon. 
Numerous  specimens  were  obtained  at  this  locality,  but  I  could  not 
find  this  or  any  other  species  of  salamander  elsewhere  throughout 
the  region  explored,  although  I  examined  carefully  a  number  of 
suitable  localities.  Mr.  Cummins  had  previously  obtained  specimens 
from  a  well  which  was  sunk  in  the  Staked  Plain  near  Canyon  Blanco, 
and  which  either  had  a  subterranean  origin,  or  they  were  hatched 
from  eggs  carried  to  the  locality,  as  the  latter  was  without  water  prior 
to  the  sinkiug  of  the  well.  I  obtained  a  specimen  at  Big  Spring 
which  was  said  to  have  been  taken  in  the  neighborhood. 

SALIENTIA. 

Bnfo  debilis  Girard. 

This  species  is  rather  abundant  throughout  the  region  traversed. 
It  is  frequently  found  in  the  grass,  where  its  green  color  aids  in 
concealing  it.  When  in  the  water,  its  cry  is  like  that  of  jB.  lentigo 
ino»us  americanus,  but  is  more  feeble,  and  very  "  nasal." 

Bufo  oognatns  Say. 

First  seen  near  the  head  waters  of  the  Brazos,  but  not  common 
south  of  Tule  Canyon. 

Bufo  lentigino8U8  Shaw.  var. 

A  large  specimen  was  obtained  near  Clarendon.  The  head  is  one- 
fifth  the  length,  as  in  B,  L  ivoodhoicsei,  but  the  cranial  crests  are  as  in 
B.  I.  americamis.     Not  seen  south  of  this  point. 
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Aorii  gryllui  L«o. 

Common  wherever  there  is  water. 

Chorophilui  triteriatui  olarkii  Baird. 

Less  abundant  than  the  preceding,  but  found  throughout  the 
entire  region  as  far  north  as  explored.  The  spotted  coloration  is 
constant.  They  sit  immersed  in  the  water,  with  the  head  projecting, 
uttering  their  cry,  as  they  inflate  the  enormous  vocal  sac,  to  which 
the  head  appears  to  be  but  an  appendage.  The  voice  differs  from 
that  of  the  form  triseriatus  in  its  more  rapid  utterance,  and  the 
greater  distinctness  of  the  rising  inflection  at  the  end. 

Spea  h&mmondii  bombifroni  Cope. 

Abundant  near  Canyon  Tule  (Cummins);  not  seen  elsewhere 
except  near  Clarendon,  where  I  took  one  from  the  mouth  of  a 
Heterodon  ncuncus. 

Bana  vireioeni  braohyoepbala  Cope. 

Found  everywhere  at  water ;  the  only  species  of  the  genus. 

REPTILIA. 

TESTUDINATA. 

Ciitado  omata  Agam. 
Abundant  on  high  land.     Observed  in  copula  in  May. 

Chryiemyi  elegant  Wied. 

Found  in  all  permanent  springs,  and  along  streams,  often  where  it 
has  little  concealment  owing  to  the  shallowness  of  the  water.  It 
often  lies  partly  hidden  in  mud,  and  in  deeper  water,  bites  the  fisher- 
man's hook. 

Cbelydra  lerpentina  L. 
Reported  by  Mr.  Cummins  from  the  head  waters  of  the  Brazos. 

Kinostemam  flavesoeni  Agass. 

An  abundant  species  in  the  region  traversed,  and  represented  in 
my  collection  by  an  adult  male,  and  two  adult  and  one  young 
females.  The  characters  are  in  general  those  of  the  C,  flavesceiu 
Agass.,  but  in  some  respects  it  differs  from  the  type  specimen.  The 
carapace,  though  depressed,  is  a  longitudinal  oval,  the  posterior 
lobe  of  the  plastron  is  wider  than  long,  and  the  inguinal  region  is 
but  shallowly  grooved.  It  agrees  with  C  jlavescena  in  having 
the  su|)erior  anterior  angle  of  the  antepenultimate  marginal  scutum 
produced  upwards  so  as  to  notch  deeply  the  penultimate  costal 
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scute,  and  in  haying  but  a  narrow  line  of  contact  between  the  first 
and  second  vertebral  scuta.  It  differs  from  the  type  of  the  species 
in  having  the  pectoral  scuta  cut  off  from  contact  with  each  other  by 
the  posterior  direction  of  the  humero-pectoral  sutures,  which  reach 
the  pectoro-abdominal,  a  character  present  in  all  of  the  adults.  It 
results  from  this  that  the  gular  scute  does  not  extend  half  way  to  the 
end  of  the  median  humeral  scuta,  as  it  does  in  the  type  specimen- 
Posterior  lobe  of  plastron  notched  posteriorly.  One  inguinal  and 
one  axillary  scutum,  in  contact  with  each  other.  Penultimate 
marginal  scutum  twice  as  high  as  the  last  one  posteriorly,  and 
encroaching  on  the  pygal  and  [last  costal  plates.  Nuchal  plate 
small ;  no  trace  of  dorsal  keels,  muzzle  oblique,  the  apex  projecting. 
The  color  of  the  carapace  is  olivaceous,  and  of  the  plastron  brownish* 
yellow  or  yellowish-brown.  The  skin  is  lead-colored  except  the  jaws, 
chin,  throat,  and  anterior  face  of  fore  legs,  which  are  light-yellow* 
Male  with  numerous  rather  obscure  small  brownish  spots  on  sides  of 
head  and  maxillary  region.  Length  carapace  5  ,  140  mm. ;  width 
95  mm.  length  of  plastron  110  mm.  Length  carapace  $  102  mm.; 
width  76  mm. ;  length  plastron  92  mm. 

This  species  is  especially  abundant  in  the  artificial  "tanks"  of  the 
cattle  ranges,  and  in  temporary  pools  of  rain  water.  Its  muzzle 
may  be  frequently  seen  projecting  from  the  water,  and  it  is  an  active 
swimmer.  As  the  pools  approach  desiccation  these  turtles  make 
their  way  over  land  to  other  localities.  The  male  in  my  possession 
was  an  inhabitant  of  a  small  pool  at  which  we  camped  for  two  days, 
but  he  took  his  departure  for  a  more  permanent  habitation  on 
the  day  that  we  left.  We  overtook  him  on  the  road,  still  covered 
with  fresh  mud. 

Trionyx  emoryi  Agass. 
Abundant  in   all  permanent  water. 

LACERTILIA. 

Eumeoes  obsoletus  B.  Sc  G. 

Not  seen  living  by  me,  but  obtained  at  Big  Spring  near  which 
place  it  was  said  to  have  been  caught. 

Cnemidophorus  gnlaris  gnlaris  B.  Sc  G. 

Cope,  Transac.  Amer.  Fhilos.  Soc,  1892,  p.  43-5. 

The  common  swift  of  the  country,  very  abundant,  and  showing  no 
variation  of  color.  We  did  not  see  it  north  of  Holmes'  creek,  which 
is  a  tributary  of  the  Red  River  south  of  the  Prairie  Dog  creek. 
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Cnemidophomi  grah&mii  B.  k  G. 

Two  specimens  of  this  rare  species  were  obtained  by  Mr.  W.  L. 
Black  near  the  Tule  Canyon.  The  pattern  of  coloration  is  like  that 
of  (7.  teasellattis  teiseUatus,  or  (7.  gularis  scalariSf  except  that  it  has 
a  median  dorsal  zigzag  light  stripe. 

Holbrookia  maealata  B.  A  G. 

Abundant  everywhere,  but  chiefly  on  the  open  prairie. 
Holbrookia  tezana  Trosch. 

Abundant  in  rocky  ground. 

Crotaphytui  ooUarii  Say. 

Abundant,  generally  in  rocky  ground. 

Plirjnoioma  oomatam  Harl. 

Abundant,  especially  on  the  Staked  Plain.  Not  seen  north  of 
Clarendon. 

PlLrynoioma  modeitum  Gird. 

Rather  abundant  as  far  as  Clarendon ;  Tule  Canyon.  General 
Pope  sent  this  species  to  the  National  Museum  from  the  Staked 
Plain,  and  once  from  the  head- waters  of  the  Colorado,  of  Texas,  but 
I  had  no  expectation  of  finding  it  so  widely  distributed  on  the  east- 
em  side  of  the  Staked  Plain.    It  is  a  species  of  the  Sonoran  fauna. 

OPHIDIA. 

Contia  episoopa  epiioopa  Kenn. 

From  the  Colorado  to  the  Salt  Fork  of  the  Red  River;  not  very 
common.     In  life  the  vertebral  line  is  orange  colored. 

Contia  epiioopa  iioiona  Cope. 

One  specimen  from  Tule  Canyon  ;  W.  L.  Black. 
Ophilobai  getolus  sayi  Holbr. 

One  specimen  from  Tule  Canyon  ;  W.  L.  Black. 
Pityophif  layi  sayi  Schleg. 

The  largest  snake  of  the  region  and  generally  distributed. 
Baioaniam  flagelliforme  Catesbj. 

The  most  abundant  suake  of  the  country.  Although  bellig- 
erent when  attacked,  this  species  soon  becomes  perfectly  tame,  and 
seems  to  be  subject  to  some  kind  of  hypnotization.  The  head  is 
held  rigidly  forward  at  an  angle  with  the^body,  and  it  is  difficult  to 
make  it  modify  the  position. 
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Heterodon  naiiom  naiioui  B.  <fc  G. 

Found  to  be  abundant  in  sandy  soils  from  the  heads  of  the  Brazos 
'/      y     as  far  north  as  we  went. 

Heterodon  platyrhinai  Latr. 

^  One  specimen  from  Tule  Canyon  ;  W.  L.  Black. 

EutSBnia  proxima  Say. 

Specimens  nearly  as  black  as  Mississippi  valley  specimens,  from 
Tule  Canyon ;  W.  L.  Black. 
EntSBnia  elegans  maroiana  B.  k  G. 

Tule  Canyon ;  W.  L.  Black. 
Natrix  faioiata  traniversa  Hallow. 

Common  throughout  the  entire  region,  and  constant  in  its  char- 
acters. 

Crotalophorui  oatenatui  edwardiii  B.  k  G. 

One  specimen  from  Quana,  Hardeman  Co.  on  the  upper  Red 
River ;  W.  L.  Black. 

Crotalas  oonfluentus  oonfluentns  Say. 

Abundant  on  the  Staked  Plain  as  far  south  as  Canyon  Blanco, 
and  on  the  lower  countrv  on  the  head-waters  of  the  Red  river.    This 

m 

rattlesnake  is  abundant  in  prairie  dog  villages,  as  it  protects  itself 
by  retreating  quickly  into  their  holes  when  approached. 

Grotalus  adamantens  atrox  B.  k  G. 

At  the  foot  of  the  Staked  Plain  about  the  heads  of  the  Colorado. 
Not  met  with  on  the  Plain,  or  north  of  the  region  mentioned. 

Observations. 

The  preceding  list  is  remarkable  from  the  absence  of  any  species 
of  the  genus  Sceloporus,  of  which  none  were  seen  by  the  expedition. 
This  is  due  to  the  scarcity  of  timber,  where  they  are  generally  found 
in  Texas.  The  terrestrial  species  of  Mexico  and  of  the  Great  Basin 
do  not  appear  to  occur  in  this  region. 

Another  peculiarity  is  the  great  scarcity  of  individuals  and  species 
of  Eutcenia,  I  saw  but  one  specimen  during  the  expedition,  and 
this  I  did  not  obtain. 

As  the  point  of  junction  of  the  Texan  district  with  the  Central 
and  Sonoran  Regions,  the  country  explored  deserves  especial  atten- 
tion. Enough  is,  however,  not  yet  known  of  the  distribution  of 
many  of  the  species  found  within  the  political  limits  of  Texas  to 
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enable  us  to  reach  final  conclusions.  It  is,  however,  evident  that 
the  boundaries  of  the  zoological  district  of  Texas  do  not  extend  east 
of  Dallas. 

The  only  exclusively  Texas  forms  of  the  above  list  are  the  follow- 
ing :  Chorophilus  triseriatvs  clarkii  Bd.,  Kinoaternum  Jlavescens^ 
Ag.,  Trionyx  emoryi  Ag.,  Holbrookia  texana  Trosch.,  Phrynosoma 
cornutum  Harl.,  Contia  episcopa  epiaeopa  Kenn.,  Nairix  fasciata 
transversa  Hallow.,  Crotalophortis  catenatus  edwardsii  B.  &  G. ; 
that  is,  four  species  and  four  subspecies.  Species  of  the  Louisianian 
district:  Ophibolus  getulus  sayi  Holbr.  and  Eutcsnia  proxima. 
Species  of  the  Sonoran  region  and  Texan  district,  three:  Bufo  debilis 
Gird.,  Crotaphytus  collar  is  Say,  Crotaltis  adamanteus  atrox  B.  <fc 
G.  Species  of  the  Sonoran  entering  the  list :  Cnemidophorus  gularis 
gularis  B.  &  G.,  Phrynosoma  modestum  Gird. ;  two  species.  Species 
of  the  Central  Region  are  more  numerous,  viz. ;  Bufo  cognatus  Say, 
Spea  hammondii  bombifrons  Cope,  Chrysemys  elegans  Wied.,  Hoi- 
brookia  maculata  B.  &  G.,  Pityophis  sayi  sayi  Schl.,  Heterodon 
naisicus  nasicus  B.  &  G.,  Crotalus  confluentiis  confluenius  Say ;  total, 
three  species  and  four  subspecies.  Synoptically  the  results  may  be 
tabulated  as  follows. 

species         subspecies 
Texan,  4  4 

Central,  4  2 

Texan  and  one  other  region,  6  7 

Otherspecies  of  the  list  not  included  in  these  figures,  have  a  still 
wider  distribution. 

It  seems  from  the  above,  that  the  region  explored  is  the  meeting 
ground  of  species  of  several  different  regions,  as  its  geographical 
position  would  indicate. 

^  This  species  may  also  occur  in  the  Sonoran  region. 
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NOTES  ON  A  COLLECTION  OF  SHELLS  FBOM  THE  STATE  OF 

TABASCO,  MEXICO. 

BY   HENRY   A.    PILSBRY. 

The  Academy  has  received  during  the  past  summer,  several 
parcels  of  land  and  fresh-water  moUusks  collected  by  Professor 
Jos6  N.  Rovirosa,  mainly  in  the  State  of  Tabasco,  Mexico.  As  a 
portion  of  them  are  of  considerable  interest,  the  writer  has  drawn  up 
the  following  list. 

Olandina  ghiesbreghti  Pfr. 

San  Juan  Bautista,  Tabasco. 
Streptostyla  nigrionns  Pfr. 

Mountains  of  Poana,  Tabasco. 
Euoalodiam  oompaotum  n.  sp.    (PI.  XIV,  fig.  4.) 

Shell  cylindrical-tapering,  solid,  having  a  short,  closed  umbilical 
chink ;  the  cuticle  thin,  evanescent,  very  pale  straw  colored ;  com- 
posed of  9  narrow,  somewhat  convex  whorls,  which  are  rather 
strongly  striated,  the  striaB  arcuate,  irregular  in  places,  and  from  one- 
half  to  one-third  of  a  millimeter  apart  except  on  the  last  whorl  where 
they  are  closer ;  last  whorl  angular  in  front  of  the  upper  angle  of 
the  aperture,  becoming  well  rounded  but  retaining  a  trace  of  the 
peripheral  angle  on  its  latter  half.  Aperture  oblique,  irregularly 
ovate ;  peristome  continuous  and  free  from  the  preceding  whorl, 
well  expanded  ;  columella  having  an  obsolete  fold.  Internal  axis 
having  a  strong  spiral  fold.     Alt,  53,  diam.  19J  mill. 

Tabasco,  Mexico. 

Cylindrella  morini  Morel. 

Mountains  of  Poana,  Tabasco. 

AmpuUaria  ghiesbreghti  Reeve. 
San  Juan  Bautista,  Tabasco. 

Chondropoma  rubicundum  Morel. 
Mountains  of  Poana,  Tabasco. 

Cyclophorus  maleri  Crosse  &  Fii^cher. 

Mountains  of  Poana,  Tabasco. 
Cyclotus  dysoni  Pfr. 

Mountains  of  Poana,  Tabasco. 
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Helioina  ghieibreghti  Pfr. 

Mountains  of  Poana,  Tabasco. 

Helioina  oweninna  Pfr.  var. 

A  rather  aberrant  variety,  but  in  all  probability  this  species. 
Poana,  Tabasco. 

Helioina  tennis  Pfr.  var.  ohiapensis  Pfr. 
Poana,  Tabasco. 

Unio  semigranosns  Busch. 

Rio  Tulija,  Tabasco. 
Anodonta  globosa  Lea. 

A  very  large  specimen,  measuring  182x136x92  mill. 

San  Juan  Bautista,  Tabasco. 

The  splendid  work  of  Crosse  and  Fischer  upon  the  genus  Pachy- 
chilus  enables  me  to  readily  classify  the  specimens  collected  by 
Prof.  Rovirosa;  the  illustrations  of  the  varieties  of  P.  glaphyrus 
are  especially  valuable. 

Paohyohilns  glaphyms  Morelet. 

This  species  is  an  exceedingly  variable  one,  more  so  perhaps  than 
any  other  Mexican  Melanian.  The  American  student,  however, 
will  readily  call  to  mind  cases  of  equal  variability  among  the  species 
of  our  Southern  States.  The  material  sent  by  Prof.  Rovirosa  com- 
prises a  number  of  varietal  forms  not  before  made  known. 

P.  glaphyms  Bovirosai  Pile. 

This  was  figured  and  described  under  the  name  P.  Qpolygonatua 
var.?)  Roviroaaiin  the  Proceedings,  1 892,  p.  153,  PI.  VIII,  figs.  9, 10. 
I  was  at  that  time  not  aware  of  the  fact  that  Morelet's  name  glaph- 
yrus  antedated  that  given  by  Lea,  polygoncUus,  This  form  is  allied 
to  P.  glaphyriis  typical,  and  to  the  var.  scamnata,  but  it  is  distinct 
from  both.  The  form  is  notable  for  its  stout,  straight-sided  spire, 
non-impressed  sutures,  and  the  unsculptured  young. 

P.  glaphymi  var.  between  polygonatns  and  immanis.    (PI.  XIV,  figs.  5,  6.) 

The  two  specimens  figured  are  of  the  same  size  but  differ  in  sculpt- 
ure. One  (fig.  6)  is  smooth  above  and  below,  having  a  strong  sub- 
spinous keel  at  the  periphery,  and  a  smooth,  acute  keel  below  it. 
Upon  the  earlier  whorls  of  the  spire  there  are  longitudinal  waves, 
and  two  spiral  cords  above  the  peripheral  keel,  which  diminishes 
in  size.      The  base  has  no  spirals.     The  other  specimen  has  the 
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entire  body-whorl  spirally  lirate  (lirae  on  body- whorl  9,  on  penulti- 
mate whorl  3)  and  strongly  plicate. 

P.  glaphyrus  potamarohns.    (PI.  XIV,  fig.  7.) 

This  is  one  of  the  largest  forms  of  Pachychilus  known,  and  it  is 
the  most  aberrant  of  the  glaphyrus  stock.  The  shell  is  rather 
slender  and  acutely  conical,  the  outline  of  the  spire  being  straight. 
The  aperture  is  ovate,  narrowed  above,  and  one-third  the  length  of 
the  shell.  Whorls  10-11  remaining,  several  of  the  earlier  being 
lost  by  erosion.  The  microscopic  sculpture  is  the  same  as  in  var. 
Rovirosai,  There  are  no  traces  whatever  of  the  waves  or  folds  so 
prominently  shown  by  the  other  varieties  of  glaphyrus,  and  the 
spiral  cords  are  also  completely  obsolete,  or  indicated  by  the  faintest 
traces  on  the  base.     The  color  is  olive-green  or  olive-brown. 

Alt.  99,  diam.  33  mill. 

Alt.  87,  diam.  29  mill.  Tabasco,  Mexico. 

This  variety  differs  from  the  pyramidalis  of  Morelet  in  being 
larger  and  smoother,  lacking  altogether  the  chestnut  colored  spirals 
of  that  form. 

P.  ohrysalis  Brot. 

The  specimens  are  large  (alt.  60,  diam.  27  mill. ;  alt.  of  aperture 
25  mill.)  and  have  nearly  perfect  apices.  They  were  collected  at 
Ixtacomitan,  Chiapas,  where  they  are  called  "  Shote,''  There  can  be 
little  doubt  that  P.  larvatus  Brot  is  a  synonym  of  chrysalis, 

P.  oorvinus  Morelet. 

The  specimens  were  collected  at  the  Montanas  de  Poand,  Tabasco. 
They  differ  from  Crosse  and  Fischer's  figures  in  having  the  callus 
at  the  upper  termination  of  the  inner  lip  much  heavier. 

Paohyohilns  n.  sp. 

This  is  a  form  resembling  closely  in  contour  and  sculpture  the  P. 
subexaratu^  C.  &  F.  and  also  P.  largillierti  Phil.,  but  difilering  from 
both  in  possessing  an  extremely  heavy  deposit  of  callus  at  the  upper 
termination  of  the  inner  lip.  The  specimens  were  collected  on  the 
mountains  of  Poana,  state  of  Tabasco.  As  none  having  the  cuticle 
preserved  are  at  hand,  I  refrain  from  giving  a  full  description  or 
name. 

Potamanax  subgen.  nov. 

Shell  solid,  oval  with  short  conic  spire,  spirally  sculptured  or 
banded.    Aperture  ovate,  acute  above,  broadly  rounded  below; 
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outer  lip  not  sinuous;  inner  lip  more  or  less  heavily  calloused, 
not  notched  at  the  base.  Operculum  few-whorled,  with  basal  nucleus. 
Type  P.  Roviroaai  Pils. 

This  group  has  the  sculpture  of  Hemiainus  but  differs  from  that 
genus  in  the  entire,  un-notched  basal  lip.  The  columella  callus  is 
much  like  some  species  of  Pachychilus  but  the  operculum  is  very 
different  from  that  genus.  From  both  of  these  groups  it  differs  in 
the  short,  ovate  contour  of  the  shell.  The  description  of  the  oper- 
culum is  taken  from  Melania  6revw  d'Orbigny  of  Cuba,  which  I  con- 
sider congeneric. 

P.  Bovirosai  n.  sp.    (PI.  XIV,  figs.  8,  9.) 

Shell  oblong-conic,  very  solid,  whitish,  encircled  by  numerous  nar- 
row smooth  spiral  lirre  of  a  dark  brown  color,  and  somewhat 
alternating  in  size.  Spire  conical,  apical  whorl  eroded  ;  whorls  5 
remaining,  slightly  convex,  the  last  whorl  large,  regularly  convex. 
Aperture  a  little  less  than  half  the  length  of  the  shell,  ovate,  angular 
above;  outer  lip  regularly  arcuate;  inner  lip  strongly  calloused. 

Alt.  20,  diam.  12  mill,  (old  specimen.) 

Alt.  16 J,  diam.  9 J  mill,  (young  specimen.) 

Two  specimens  are  before  me,  collected  by  Prof.  Rovirosa  at  the 
mountains  of  Poana,  State  of  Tabasco.  The  older  individual  (PL 
XIV,  fig.  8)  is  considerably  worn  ;  the  other  is  perfect  but  not 
wholly  adult,  and  neither  contains  the  operculum.  The  species  is 
allied,  apparently,  to  the  Cuban  Melania  brevis  Orb.,  but  is 
decidedly  longer,  and  the  liraj  are  much  stronger. 

The  relationship  of  Potamanax  to  Hemisinua  in  sculpture  and 
operculum  is  obvious,  and  has  caused  me  to  regard  it  as  a  subgenus 
rather  than  a  distinct  genus ;  but  the  total  lack  of  a  basal  notch  or 
truncation  is  a  character  usually  considered  of  generic  importance. 

Explanation  of  Plate  XIV. 

Figs.  1,  2,  3,  Chryaodomus  {Sipho)  Stonei  Pils. 

Fig.  4,  Eucalodium  compactum  Pils. 

Fig.  5,  6,  Pachychilus  glaphynis  var. 

Fig.  7,  P.  glaphynis  var.  potamarchus  Pils. 

Figs.  8,  9,  Potamanax  Rovlrosai  Pils. 
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November  1. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Nine  hundred  and  twenty  persons  present. 

A  paper  entitled  "  Eclogse  Botanicse,  Part  I,"  by  Edw.  L.  Greene 
was  presented  for  publication. 

The  following  report,  succeeded  by  a  lantern  exhibition  of  a 
collection  of  illustrative  photographs  with  comments,  was  read  by 
the  author : — 

REPORT  OF  THE  OPERATIONS  OF  THE  NORTH 
GREENLAND  EXPEDITION  OF  1891-1892. 

To  the  Academy  of  Natural  Sciences  of  Philadelphia: — 

I  beg  to  submit  the  following  Report  of  the  North  Greenland 
Expedition  of  1891-92. 

The  history  of  the  inception  and  organization  of  the  expedition  is 
familiar  to  the  Academy,  and  I  need  not  revert  to  it  here. 

The  incidents  of  the  upward  and  return  voyages  are  also  in  the 
Academy's  possession  through  the  reports  of  Professor  Heilprin,  the 
commander  of  the  two  auxiliary  expeditions,  and  my  report  to  the 
Academy  from  McCormick  Bay,  July  29th,  1891.  I  shall  refer  to 
these  briefly  to  make  this  report  cover  from  start  to  finish. 

The  "  Kite"  with  the  members  of  my  own  expedition;  Dr.  F.  A. 
Cook  and  Messrs.  Verhoeff,  Gibson  and  Astrup,  and  my  colored 
boy  Henson,  besides  Mrs.  Peary  and  myself;  and  Professor  Heil- 
prin's  party :  Drs.  Sharp,  Holt,  Hughes,  Burk  and  Keely,  and 
Messrs.  Ashhurst,  Mengel  and  Kennealy,  moved  out  of  her  Brooklyn 
dock  at  5  P.  M.,  Saturday,  June  6th,  1891,  and  steamed  up  the  East 
River  amid  the  general  salutes  of  the  shipping.  On  the  afternoon  of 
the  11th,  she  entered  Sydney,  Cape  Breton,  to  coal,  and  left  again  on 
the  evening  of  the  12th  for  Godhavn.  North  Greenland,  via  the  Strait 
of  Belle  Isle.  After  a  vexatious  delay  of  four  days  in  the  ice  which 
was  jammed  in  the  Strait,  the  expedition  arrived  at  Godhavn  on 
the  morning  of  the  27th.  Remaining  here  until  the  afternoon  of  the 
29th,  to  enable  the  members  of  the  party  to  examine  this  interesting 
locality,  the  **Kite''  started  northward  again.  Upernavik  was 
reached  early  in  the  morning  of  the  1st  of  July,  and  was  left  early 
in  the  afternoon  of  the  same  dav. 
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The  next  morning  found  us  at  the  Duck  Islands,  where  a  supply 
of  ducks  was  laid  in,  and  at  night  we  got  under  way  for  the  passage 
of  Melville  Bay.  Up  to  this  time  no  ice  had  been  met  since  leaving 
the  Strait.  By  midnight  our  further  progress  was  arrested  by  the 
ice,  and  not  until  July  23rd  did  the  **  Kite "  get  free  from  it  off 
Conical  Rock. 

In  the  meantime  I  had  had  the  misfortune  to  have  both  bones  of 
my  right  leg  broken  just  above  the  ankle,  by  a  blow  from  the  iron 
tiller  while  the  Kite  was  ramming  her  way  through  the  ice.  This 
accident  occurred  on  the  11th  of  July,  and  from  that  time  until  July 
27th  (when  I  was  carried  ashore  strapped  to  a  plank),  I  lay  upon  my 
back  in  the  cabin. 

Early  Saturday  morning,  July  25th,  after  futile  efforts  to  force  a 
passage  through  the  ice  which  still  stretched  unbroken  across  Inglefield 
Gulf,  the  "  Kite  "  swung  around  into  McCormick  Bay,  on  the  north 
side  of  Omenak  or  Murchison  Sound,  and  two  boat  parties  were 
immediately  sent  out  to  reconnoitre  the  shores  of  the  Bay  for  a  house 
site.  This  was  soon  selected,  and  the  work  of  erecting  the  house 
commenced  at  once.  Fortunately,  all  the  frames  had  been  cut  and 
fitted  while  we  were  fast  in  the  Melville  Bay  ice,  before  the  accident 
to  my  leg,  and  the  remainder  of  the  work  was  comparatively  plain 
sailing. 

Monday  afternoon  I  was  transferred  to  my  tent  on  shore,  close  to 
the  house  where  I  could  supervise  the  work.  Two  days  later,  on  the 
29th  of  July,  all  my  supplies  having  been  landed,  I  turned  the 
"  Kite "  over  to  Professor  Heilprin,  and  early  the  next  morning 
(Thursday),  she  steamed  south.  During  this  time,  the  crew  of  the 
"  Kite "  and  Professor  Heilprin's  party  rendered  my  party  much 
assistance  in  the  work  on  the  house.  Saturday  the  roof  was  com- 
pleted, and  I  was  carried  in,  to  escape  a  furious  storm  of  wind  and 
rain.  Tidal  and  meteorological  observations  were  commenced  at 
once. 

On  the  12th  of  August,  my  house  being  completed  as  to  the 
exterior,  I  sent  Gibson,  Dr.  Cook,  Verhoeff  and  Astrup  in  the 
"  Faith,"  Gibson  in  command,  with  instructions  to  go  to  the  great 
loomeries  of  Hakluyt  Island,  and  obtain  a  supply  of  birds  for  our 
winter  use ;  then  to  search  the  shores  of  Northumberland  and  Her- 
bert for  natives,  and  bring  me  back  a  hunter  and  his  family.  If  no 
natives  were  found  here,  Gibson  was  to  cross  Whale  Sound  to  the 
settlement  of  Nettiulume.      In  six  days  the  party  returned,  Gibson 
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hav^ing  successfully  carried  out  all  my  instructions.  The  construc- 
tion of  a  winter  stone  wall  about  the  house  was  then  commenced,  the 
work  on  this  being  varied  by  seal,  deer  and  walrus  hunts,  and 
reconnoissances  of  the  neighboring  ice  caps  by  Astrup,  on  his  ski. 

Between  September  7th  and  30th  two  attempts  were  made,  first 
by  Astrup,  Gibson  and  VerhoefT,  then  by  Astrup  and  Gibson,  to 
carry  out  my  plan  of  establishing  an  autumn  advance  depot  of 
supplies  across  Prudhoe  Land  at  the  southeast  angle  of  the  Hum- 
boldt glacier.  In  the  last  attempt,  the  men  penetrated  an  estimated 
distance  of  thirty  miles,  when  they  were  stopped  by  the  condition  of 
the  snow.  During  their  absence,  I  was  moving  about  in  the  boat, 
most  of  the  time  gathering  in  deer.  Matt,  and  my  native  hunter 
Ikwa,  bagging  fifteen.  After  the  return  of  the  men  from  the  inland 
ice,  a  hunting  party  was  kept  almost  continually  in  the  field  until 
the  middle  of  November,  when  the  score  amounted  to  thirty-one. 

The  land  had  long  since  been  shrouded  with  snow,  and  the  Bay 
frozen  over.  The  long  winter  night  was  now  upon  us,  the  sun 
having  disappeared  on  the  26th  of  October ;  we  settled  down  in 
comfort  and  security,  with  a  well  stocked  larder,  to  pass  lightly 
through  it.  Constant  occupation,  first  in  the  little  fittings  about 
home,  then  in  the  construction  of  ski  and  sledges,  varied  by  daily 
exercise,  the  visits  of  the  natives,  and  the  pleasant  breaks  of  Thanks- 
giving and  the  Christmas  holidays,  congenial  companionship  and  the 
best  of  food,  carried  us  quickly  through  the  somber  darkness.  Never 
was  there  a  happier  Arctic  family  than  ours  ;  the  first  sound  to  greet 
my  ears  from  the  boys'  apartment  in  the  morning  was  a  laugh,  and 
a  laugh  was  the  last  thing  1  heard  at  night. 

The  return  of  the  sun  about  the  middle  of  Februarv  was  marked 
by  a  storm  of  hurricane  intensity.  The  thermometer  rose  to  plus  41° 
F;  rain  fell  in  torrents,  partially  flooding  Redclifle,  and  even  upon  the 
ice  cap,  2,600  feet  above  the  sea  level,  where  Dr.  Cook,  Astrup  and 
myself  had  gone  to  greet  the  sun,  rain  fell  for  several  hours.  Early 
in  March  hunting  parlies  were  again  sent  out,  and  added  ten  more 
deer  to  our  stock.  Just  after  this,  nearly  all  of  my  party  and 
several  of  the  natives  then  gathered  about  the  house,  were  attacked 
by  the  grippe.  April  18th,  I  started  with  Mrs.  Peary,  Gibson  and 
my  native  driver  for  a  round  of  calls  among  my  Eskimo  neighbors, 
and  a  tour  of  the  unexplored  recesses  of  Inglefield  Gulf.  From  the 
settlement  on  Northumberland  Island,  Gibson  returned  to  RedclifiTe 
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with  a  load  of  dog  food  and  several  dogs  which  I  had  purchased; 
Mrs.  Peary  and  myself  went  on. 

The  round  of  Inglefield  Gulf  was  completed  in  six  and  a*half 
days,  during  which  time  I  discovered  and  named  over  thirty  glaciers, 
at  least  ten  of  which  are  of  the  first  magnitude.  I  doubt  if  any 
other  known  region  shows  glacial  phenomena  of  such  magnitude  and 
variety  as  the  shores  of  this  body  of  water.  On  the  last  day  of  April, 
Dr.  Cook,  Gibson  and  Astrup,  with  five  natives  and  eight  dogs, 
started  to  the  head  of  McCormick  Bay,  to  get  the  inland  ice  supplies 
up  the  bluffs.  May  3rd,  I  followed  them  with  Matt  and  twelve  dogs, 
leaving  Verhoeff  at  Redclifle  to  continue  his  meteorological  and 
tidal  observations,  in  which  he  had  become  intensely  interested. 
Four  days  later.  Matt  returned  to  Redcliffe.  A  week  of  hardest 
work  was  consumed  in  transporting  my  supplies  up  hill  and  down 
hill,  across  the  succession  of  great  ice  domes  intervening  between 
the  shore  and  the  edge  of  the  true  inland  ice,  fifteen  miles  distant. 

On  the  15th  of  May,  the  actual  start  may  be  said  to  have  been 
made.  My  course  was  northeast  true,  which,  assuming  the  charts  to 
be  correct,  should  enable  me  to  clear  the  heads  of  the  Humboldt, 
Petermann  and  Sherard  Osborne  indentations.  Advancing  on  this 
course,  much  to  my  surprise,  I  found  myself  almost  immediately  on 
the  divide,  at  an  elevation  of  somewhat  less  than  5,000  feet,  and 
gradually  descending  toward  the  Humboldt  Glacier  Basin.  Hardly 
had  I  lost  sight  of  the  Whale  Sound  land  before  the  distant  peaks  of 
the  Rensselajr  Harbor  coast  rose  into  view. 

After  a  gradual  descent  to  an  elevation  of  about  3,500  feet  the  sur- 
face of  the  ice  became  nearly  constant  as  to  elevation  across  the 
Humboldt  Glacier  plateau. 

On  the  24th  of  May,  at  a  distance  of  130  miles  from  McCormick 
Bay,  all  my  boys  having  volunteered  to  accompany  me,  I  selected 
Astrup  as  my  companion  for  the  long  journey,  and  Gibson  and  Cook 
returned  to  Redcliffe.  Two  marches  beyond  this  we  began  climbing 
again  and  on  the  last  day  of  June  had  passed  out  of  the  Humboldt 
depression,  and  from  the  plateau  southeast  of  Petermann,  at  an 
elevation  of  4,200  feet,  looked  down  upon  the  head  of  that  Fjord  and 
the  great  glacier  discharging  into  it.  Still  ascending,  we  reached 
the  summit  at  an  elevation  of  5,700  feet,  June  5th,  and  then  began 
descending  into  the  St.  George  and  Sherard  Osborne  depressions. 
Unfortunately,  the  next  two  marches  were  made  in  cloudy  weather* 
and  I  got  too  deeply  into  the  depression,  and  too  near  the  center  of 
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ice  movement.    As  a  result,  about  ten  days  were  lost  in  getting  out 
again,  and  back  on  to  the  crevasse-free  level  heights  farther  inland. 

Again  setting  my  course  to  the  north  and  northeast  everything 
went  smoothly  until  the  26th  of  June.  On  this  day  I  was  dis- 
couraged to  see  the  land,  which  had  been  occasionally  visible  in  the 
northwest,  rise  into  view  to  the  north,  and  then  northeast.  Then 
the  northwest  entrance  of  a  Fjord  came  into  view,  and  we  could 
trace  its  course  southeasterly  just  beyond  the  nearer  mountains  of 
the  land  north  and  northeast.  I  changed  my  course  to  east,  when  I 
was  soon  confronted  by  the  land  and  the  Fjord  beyond.  Then  I 
turned  to  the  southeast,  and  travelled  in  that  direction  until  the  first 
of  July.  A  wide  break  in  the  land  beyond  the  Fjord  opened  out 
to  the  northeast,  and  I  immediately  headed  for  it.  Land  was 
reached  just  before  midnight  of  the  1st.  On  the  4th  of  July  Astrup 
and  myself,  having  travelled  some  twenty-five  miles  over  the  coast 
land,  came  out  upon  a  vertical  cliff  about  3,500  feet  high,  and  saw 
below  us  the  white  expanse  of  the  great  bay  into  which  the  Fjord 
debouched.  This  bay  opened  out  to  the  northeast,  and  its  distant 
northern  shore  was  free  of  snow  and  ice.  In  honor  of  the  dav,  dear 
to  all  of  us,  I  named  this  bay  Independence.  Just  to  the  east  of  my 
observation  spot,  a  huge  glacier  flowing  due  north  discharged  into 
the  bay.  At  its  narrowest  part,  where  vertical  cliffs  squeeze  it 
together,  this  glacier  is  ten  to  twelve  miles  wide,  but  the  periphery 
of  its  fan-shaped  face  in  the  bay,  is  not  less  than  twenty  miles  in 
extent.     This  glacier  I  have  named  the  Academy  Glacier. 

July  7th,  we  were  back  at  the  edge  of  the  inland  ice,  and  on  the 
8th  began  our  uneventful  return  journey.  Bearing  more  to  the 
south  into  the  interior,  in  order  to  avoid  the  obstacles  near  the  coast, 
in  four  marches  we  were  on  the  great  central  plateau,  cloud-capped 
and  deep  with  snow.  Here,  at  an  average  elevation  of  about  8,000 
feet,  we  travelled  for  two  weeks,  then  bearing  to  the  westward,  came 
down  to  the  5,000  feet  level  east  of  the  Humboldt  Glacier,  and  thence 
parallel  to  the  outward  route  to  the  head  of  McCormick  Bay.  Just 
before  midnight  of  August  5th,  we  met  Professor  Heilprin  and  bis 
party,  some  ten  miles  from  the  edge  of  the  ice,  and  early  in  the 
morning  of  Saturday  the  6th,  we  touched  the  shore  of  McCormick 
Bav. 

Monday,  the  '*  Kite  "  steamed  down  to  Redcliffe.  The  next  day 
I  started  up  Whale  Sound  in  one  of  my  boats  to  get  some  tents  and 
sledges  which  I  had  purchased  of  the  natives.      A  continuance  of 
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stormy  weather  detained  me  eight  days  on  this  trip,  and  when  I 
returned  I  found  that  Verhoeff  was  missing.  A  vigorous  and 
systematic  search  was  at  once  instituted  and  prosecuted  by  the 
members  of  Professor  Heilprin's  and  my  own  party,  assisted  by  the 
crew  of  the  "Kite,"  and  all  the  able-bodied  male  natives  at  Red- 
cliffe.  The  results  of  the  search,  the  finding  of  minerals  left  by 
Verhoeff  and  his  tracks  leading  to  a  great  glacier  where  all  further 
trace  of  him  was  lost,  are  already  familiar  to  the  Academy.  August 
24th,  the  "Kite"  left  McCormick  Bay,  and  September  23rd  the 
North  Greenland  Expedition  had  the  pleasure  of  setting  foot  upon 
native  soil  again  in  Philadelphia. 

The  principal  geographical  results  of  the  Expedition  may  be 
briefly  summarized  as  follows: 

The  delineation  of  the  unknown  shores  of  Inglefield  Gulf,  and  the 
imperfectly  known  shores  of  Whale  Sound. 

The  delineation  of  the  northern  extension  of  the  great  Greenland 
inland  ice  cap,  and  the  determination  of  the  northern  limit  of  the 
main  Greenland  land  mass.  The  existence  of  detached  ice-free  land 
masses  of  less  extent  to  the  northward. 

The  rapid  convergence  of  the  Greenland  shores  above  the  78th 
parallel. 

The  determination  of  the  relief  of  an  exceptionally  large  area  of 
the  inland  ice. 

The  discovery  of  a  large  number  of  glaciers  of  the  first  magnitude. 

Geological  results  go  hand  in  hand  with  the  geographical  ones, 
and  are  comprised  in  the  additions  to  our  knowledge  of  the  inland 
ice,  and  the  large  series  of  views  showing  the  physical  characteristics 
of  the  ice-free  land,  both  in  the  north  and  about  Whale  Sound  and 
Inglefield  Gulf.  These  will,  in  due  time,  be  placed  in  the  hands  of 
the  Academy.  All  this  material  bears  directly  on  the  problem  of 
the  great  ice  age. 

In  the  field  of  ethnology,  the  expedition  has  had  exceptional 
opportunities  and  has  obtained  unique  material.  Dr.  F.  A.  Cook,  the 
ethnologist  of  the  expedition,  has  obtained  a  complete  census  of  the 
isolated  little  community  of  Smith's  Sound  Eskimos,  with  the  rela- 
tionships of  every  individual,  and  aDthropometiical  measurements 
of  seventy-five  individuals. 

With  Dr.  Cook's  assistance,  I  have  j- 

five,  and  shall  obtain  comph  \ 

rear  elevatious  of  between  fifty  i 
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and  all  ages.      I  feel  that  this  material  will  answer  the  interesting 
question,  "  Whence  came  these  strange  people?  " 

The  mineralogical,  botanical,  and  ornithological  material  is, 
perhaps,  of  not  more  than  usual  interest,  though  there  are  some  rare 
specimens  in  the  latter  department,  obtained  by  Mr.  Gibson.  Field 
notes,  and  lists  of  specimens  in  these  branches,  will  be  sent  the 
Academy  as  soon  as  they  can  be  put  into  shape. 

The  meteorological  and  tidal  observations  by  Mr.  Verhoeff  are 
among  the  most  complete  and  painstaking  ever  made  in  the  Arctic 
regions.  These  will  be  put  in  the  Academy's  possession  as  soon  as 
practicable.  An  independent  set  of  four-hourly  tidal  and  weather 
observations,  kept  by  each  officer  of  the  watch,  will  prove  of  value 
in  connection  with  the  above. 

While  I  have  found  no  time,  as  yet,  to  digest  and  discuss  with 
care  my  own  observations  of  the  inland  ice,  I  feel  justified  in  advanc- 
ing even  now,  the  following  statements  for  the  information  of  the 
Academy : 

The  inland  ice  of  Greenland  between  the  78th  and  82nd  parallels  is 
identical  in  all  its  characteristics  with  the  inland  ice  under  the  70th 
parallel  east  of  Disco  Bay. 

The  great  glaciers  of  the  northern  and  northwestern  Fjords,  of 
which  the  Academy  Glacier  is  a  magnificent  example,  have  all  the 
external  features  indicating  resistless  force  and  high  velocity  common 
to  the  glaciers  of  Disco  Bay  and  Omenak  Sound,  as  well  as  those  ef 
Inglefield  Gulf. 

Under  normal  conditions  the  wind  of  the  great  ice  cap  is  always 
blowing  from  the  interior  outward  and  downward,  perpendicular  to 
the  general  trend  of  the  coast. 

In  all  discussions  of  those  agencies  which  tend  to  balance  the 
annual  precipitation  and  prevent  the  rapid  increase  of  the  interior 
ice  caj),  the  agency  of  the  wind,  ceaselessly  hurrying  the  snow  from 
the  interior  to  the  coast  land-ribbon  where  it  can  melt,  must  be 
placed  on  a  par  with  the  agency  of  the  glacier,  in  evaporation  and 
sub-glacial  liquefaction. 

As  regards  methods  and  equipment,  and  their  bearing  upon  future 
Arctic  work,  it  may  be  claimed  that  the  North  Greenland  Expedi- 
tion has  demonstrated  that  an  itinerary  upon  the  inland  ice  of  Green- 
land may  be  laid  out  and  carried  into  effect  with  nearly,  it  not  quite, 
the  same  precision  as  the  time-schedule  of  a  freight  train  on  any  of 
our  great  railroads;  and  Professor  Heilpriu  has  shown  that,  with  a 
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proper  vessel,  the  dates  from  here  to  Whale  Sound  may  be  counted 
upon  with  as  much  certainty  as  those  for  any  sea  voyage  of  equal 
length.  It  has  also  been  demonstrated  that  any  portion  of  the 
Greenland  coast  can  be  commanded  by  two  or  three  properly 
equipped  men. 

The  report  would  be  incomplete  without  an  acknowledgment  of 
my  obligations  to  the  members  of  my  party :  To  VerhoefT,  not 
only  for  his  generous  financial  assistance  to  the  enterprise,  but  for 
his  absorbing  interest  and  painstaking  work  in  the  field  of  meteoro- 
logical and  tidal  observations  entrusted  to  his  care.  To  Gibson, 
strong  and  alert,  quick  with  rifle  and  gun,  the  ornithologist  and 
Nimrod  of  the  party.  To  Dr.  Cook,  patient  and  skilful  surgeon,  in- 
defatigable worker,  earnest  student  of  the  peculiar  people  among 
whom  we  lived ;  he  has  obtained,  I  believe,  a  record  of  the  tribe,  un- 
approachable in  ethnological  archives.  To  Astrup,  a  young  Her- 
cules, fit  descendant  of  the  Vikings,  almost  a  boy,  yet  with  all  a 
man's  grit  and  endurance,  his  handsome  face  was  never  other  than 
a  pleasant  sight  to  me,  even  under  the  most  accentuated  circum- 
stances of  monotony  and  fatigue.  To  Matt,  my  colored  boy,  a  hard 
and  faithful  worker,  and  second  only  to  Gibson  in  the  trophies  of 
the  hunt.  He  deserves  more  credit,  perhaps,  than  any  other  in 
joining  the  expedition,  belonging,  as  he  did,  to  a  race  supposed  to 
y  be  ill  fitted  for  cold  regions,  and  leaving  behind  him  a  young  bride. 
To  Professor  Heilprin,  and  the  members  of  the  Relief  Expedition,  I 
am  under  obligation  for  many  an  act  of  courtesy,  and  many  an  hour 
of  pleasant  companionship. 

Finally,  I  desire  to  thank  the  Academy  most  sincerely  for  the 
quick  and  efi^cieut  interest  and  assistance  with  which  it  honored  my 
project  less  than  two  years  ago,  and  for  its  jealous  care  for  the  safety 
of  the  expedition,  resulting  in  the  despatch  of  the  **  Kite  "  northward 
last  summer,  thus  relieving  my  party  of  the  last  possible  element  of 
serious  hardship.  I  assure  the  Academy  that  my  personal  gratifica- 
tion in  having  been  enabled  to  carry  out  the  plans  of  the  expedition 
to  the  letter  has  been  enhanced  by  the  feeling  that  this  good  fortune 
is  equally  gratifying  to  my  fellow  members. 

R.  E.  Peary, 

Civil  Engineer,  U.  S.  Navy. 
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November  8. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Fifly-four  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : — 

"Contributions  to  the  Life  Histories  of  Plants,  No.  8."  By 
Thomas  Meehan. 

"  Preliminary  Outline  of  a  New  Classification  of  the  Helices." 
By  H.  A.  Pilsbry. 

Note  on  the  Geology  of  Mt,  Desert  Island, — Dr.  Henry  C. 
Chapman  exhibited  remains  of  a  Brachiopod,  Spirifer  mueronota, 
of  an  Ophiuran,  Ophiocten  sericeum,  and  Yoldia  glacialis  given  by 
Charles  S.  Dorr,  Esq.,  of  Boston,  to  the  Academy  The  specimens 
were  obtained  from  clay  in  digging  a  well  at  "  Old  Farm/*  bar  Har- 
bor, Mount  Desert,  Maine.  Dr.  Chapman  stated  that  as  far  as  he 
knew,  with  the  exception  of  the  remains  of  lowly  organized  forms 
of  marine  life  found  in  the  clay  at  Seal  Harbor,  these  were  the 
first  fossils  found  at  Mt.  Desert.  He  referred  incidentally  to  the 
discontinuity  of  the  granite  axis  of  the  island,  the  intervals 
between  the  mountains  being  more  or  less  filled  up  with  water  as 
seen  at  Jordan's  Pond,  Long  Pond,  Echo  Lake,  etc.  Allusion 
was  also  made  to  the  difficulty  in  determining  the  relative  age  of 
the  flags,  argillaceous  shales  and  arenaceous  schists  deposited 
upon  the  flanks  of  the  island,  as  at  Bar  Harbor,  Schoonerhead  and 
elsewhere.  This  is  owing  to  the  fact  that  in  all  such  cases  the  deposits 
lie  directly  upon  bed  rock  and  are  never  superimposed  on  each 
other. 


November  15. 

Mr.  Lewis  Woolmax  in  the  chair. 

Fifleen  persons  present. 

Diffuse  pigmentation  of  the  epidermis  of  the  oyster  due  to 
prolonged  exposure  to  the  light:  regeneration  of  shell  and  loss 
of  adductor  muscle. — Prof.  Ryder  reported  on  behalf  of  Prof. 
R.  C.  Schiedt  that  oysters  which  had  the  right  valve  re- 
moved and  exposed  to  the  light  in  this  condition,  in  a  living 
state  for  a  fortnight  or  so,  developed  pigment  over  the  whole  of  the 
epidermis  of  the  exposed  right  mantle  and  on  the  upper  exposed 
sides  of  the  gills,  so  that  the  whole  animal  from  this  cause  assumed 
a  dark-brown  color.  Animals  so  exposed  not  only  attempted  to 
reproduce  the  lost  valve  and  hinge,  but  also  partly  succeeeded  in  so 
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doing,  even  reestablishing  the  insertion  of  the  diminutive  pedal 
muscle  upon  the  inner  face  of  the  imperfectly  reproduced  right 
valve,  which  was  deformed  owing  to  the  lack  of  support  of  the  right 
mantle,  because  of  the  removal  of  the  original  rights  valve.  As  a 
consequence  the  right  mantle  was  rolled  up  at  the  edge,  and  this 
deformation  of  the  mantle  wiis  reflected  in  the  attempted  regenera- 
tion of  the  lost  right  valve.  The  pigment  developed  during  expos- 
ure to  light  in  the  mantle  and  gills  in  oysters  with  the  right  valve 
removed  which  were  kept  alive  in  the  aquaria  at  Sea  Isle  City  by 
Prof.  Schiedt  was  wholly  confined  to  the  epidermis  as  it  normally  is 
at  the  mantle  border  in  the  unmutilated  animal  in  nature.  The 
inference  to  be  drawn  from  these  facts  is  that  the  development  of 
pigment  in  the  mantle  and  gills  was  wholly  and  directly  due  to  the 
abnormal  and  general  stimulus  of  light  over  the  exposed  surface  of 
the  mantle  and  gills,  due  to  removal  of  the  right  valve,  and  that  the 
mantle  border,  the  only  pigmented  portion  of  the  animal,  is  pig- 
mented because  it  is  the  only  jwrtion  of  the  animal  which  is 
normally  and  constantly  subjected  to  the  stimulus  of  light. 

Oysters  which  had  the  right  valve  removed  were  found  to  live 
perfectly  well  in  the  marine  aquaria  at  Sea  Isle,  and  would  no 
doubt  have  survived  till  now  had  Prof.  Schiedt  been  able  to  con- 
tinue his  experiments  there.  The  most  remarkable  results  obtained 
as  a  consequence  of  these  experiments  were  that  the  adductor 
muscle  was  soon  attacked  by  bacteria  and  destroyed  by  putrefac- 
tion while  the  great  ganglion  underlying  it  remained  uninjured. 
The  pericardiac  cavity  was  also  torn  open,  exposing  the  heart 
completely,  in  some  instances.  In  these  cases  the  heart  continued 
to  beat  and  propel  the  blood  through  the  other  organs  of  the  body 
as  if  nothing  untoward  had  happened.  The  maximum  rate  of 
pulsation  of  the  heart  noted  was  52  per  minute,  which  is  much 
greater  than  the  rate  hitherto  reported. 

The  anus  was  also  retracted  into  a  new  and  more  anterior 
position,  owing  to  the  loss  of  support  which  it  had  suffered  in  con- 
sequence of  the  sloughing  away  of  the  adductor  muscle.  Whether 
the  adductor  muscle  thus  sloughed  away  would  ultimately  be  repro- 
duced was  not  determined,  since  the  experiments  were  interrupted 
before  the  animals  had  time  to  present  evidence  of  such  regeneration 
of  the  lost  muscles. 

These  experiments  open  up  a  most  suggestive  line  of  investi- 
gation upon  other  univalve  and  bivalve  mollusca,  viz :  experi- 
mental researches  as  to  the  effect  of  removing  the  valves  and 
exposing  them  to  the  light.  Many  other  species,  both  marine  and 
freshwater,  might  obviously  be  experimented  upon  with  very  in- 
structive results  as  respects  the  questions  raised  by  the  present 
communication. 

The  hermaphroditism  and  viviparity  of  the  oysters  of  the  North- 
west coast  of  the  United  States, — Prof.  J.  A.  Ryder  also  reported  on 
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behalf  of  Prof.  R.  C.  Schiedt,  of  Franklin  and  Marshall  Ck)llege, 
Lancaster,  Pa.,  the  latter's  discovery  of  the  fact  that  the  oysters 
native  to  the  northwest  coast  of  the  United  States  are  hermaphro- 
dite and  viviparous.  Specimens  from  the  coast  of  Oregon  and 
Washington  show  that  the  same  condition  exists  in  the  reproductive 
follicles  as  in  those  of  Ostrea  edulis  of  Europe.  The  presence  of 
eggs  and  of  spermatoblasts  and  spermatozoa  in  the  same  follicles 
is  the  invariable  rule.  The  ova,  like  those  of  0,  edulia,  are  much 
larger  than  those  of  0,  virginica,  though  perhaps  not  quite  so  large 
as  the  former.  The  embryos  are  fertilized  in  the  gill  and  mantle 
cavities,  where  they  undergo  development. 

These  northwest-coast  oysters  also  resemble  the  oysters  of  Europe 
in  that  they  are  small  and  have  little  or  no  indication  of  purple 
pigment  on  the  impression  or  point  of  insertion  of  the  adductor 
muscle,  which  is  so  conspicuous  a  feature  in  Ostrea  virginica  of  our 
eastern  coast. 

On  the  cause  of  the  greening  of  the  oyster  and  its  presumed 
algoiLs  endoparasites. — Prof.  John  A.  Ryder  also  reported  on 
behalf  of  Prof.  Schiedt  and  himself  the  fact  that  living  oysters 
from  which  the  right  valves  had  been  removed,  also  became  green 
about  the  heart  as  soon  as  green  algse  appeared  on  the  sides  of  the 
aquaria  in  which  the  oysters  were  kept  at  Sea  Isle  laboratory.  Our 
experience,  unlike  that  of  Prof.  Decaisne  and  others  in  France,  was 
not  conclusive  as  to  the  cause  being  the  bluish  green  pigment, 
phycocyanin,  absorbed  from  certain  diatoms.  On  the  contrary, 
the  forms  of  algae  present  were  diatoms,  desmids  and  the  spores  of 
JJlva,  and,  possibly,  round-celled  unicellular  forms,  so  that  it 
became  impossible  to  decide  from  which  species,  used  as  food,  the 
pigment  was  derived  that  discolored  the  affected  heart  of  the  speci- 
men observed  to  become  tinged. 

Prof.  Schiedt  now  informs  the  speaker  that  some  of  these  marine 
algae  which  are  believed  to  have  caused  the  discoloration  of  the 
oysters  at  Sea  Isle,  he  has  kept  alive  in  a  small  aquarium  filled 
with  sea  water,  at  Lancaster,  for  over  two  months  since  he  left  the 
sea- side  laboratory. 

The  occurrence  of  these  unicellular  algse  of  various  kinds  in 
association  with  the  abrupt  appearance  of  the  green  color  in  some 
one  organ  of  the  oyster,  as  happened  at  Sea  Isle  City,  opens  up  the 
query  whether  the  singular  brownish  green  bodies  so  ofben 
observed  by  Prof.  Ryder  in  sections  of  the  connective  tissues  of  the 
oyster  are  not  endoparasitic  algae,  which  are  in  some  way  genetically 
connected  with  some  of  the  forms  that  appeared  in  association  with 
"  greened ''  oysters  at  Sea  Isle.  The  late  Prof.  Leidy's  discovery, 
many  years  as:o,  of  algae  in  the  tissues  of  fresh -water  mussels,  is 
suggestive  in  this  connection. 
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November  22. 
Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  in  the  chair. 

Fifty  persons  present. 

A  paper  entitled  "  The  Evolution  of  the  Premolar  Teeth  in  the 
Mammals."  By  W.  B.  Scott,  was  presented  for  publication. 

A  Meteoric  Stone  seen  to  Jail  at  Bath,  South  Dakota, — Dr.  A.  E. 
FooTE  said  he  wished  to  put  on  record  the  reception  of  a  meteoric 
stone  which  was  seen  to  fall  on  the  29th  day  of  August,  1892,  two 
miles  south  of  the  town  of  Bath,  South  Dakota.  About  four 
o'clock  in  the  afternoon  Mr.  Lawrence  Freeman  and  his  son  were 
working  in  the  field  when  they  were  alarmed  by  loud  reports, 
and  looking  up,  saw  the  meteoric  stone  fly  through  the  air 
and  fall  about  twenty  rods  from  where  they  were.  It  seemed 
to  be  followed  by  a  cloud  of  dust  or  vapor.  The  stone  had 
j)enetrated  the  hardened  prairie  to  the  depth  of  sixteen  inches  and 
was  at  once  dug  up,  and  was  found  to  be  so  warm  that  it  was  neces- 
sary to  wear  gloves  to  handle  it.  The  weight  of  the  meteorite  is 
461  pounds.  It  was  probably  originally  about  one  pound  heavier 
but  lost  three  fragments  just  before  reaching  the  earth.  Internally 
and  externally  it  much  resembles  the  stones  from  Winnebago 
County,  Iowa,  both  the  chrysolite  and  the  iron  being  disseminated 
through  the  mass  in  fine  grains.  Preliminary  tests  by  Mr.  A.  P. 
Brown,  of  the  University  of  Pennsylvania,  showed  the  presence  of 
both  nickel  and  cobalt  in  the  iron.  It  is  a  somewhat  remarkable 
fact,  that  although  this  region  is  sparsely  settled,  the  number  of 
observed  falls  for  a  period  of  several  years  has  been  extraordinarily 
great  in  proportion  to  the  whole  number  of  falls  observed  during 
the  same  period.  The  noise  of  the  explosion  was  so  great  that  it 
was  heard,  not  only  in  the  town  of  Bath,  but  in  Aberdeen,  a  town 
much  more.distant,  and  was  described  in  the  Aberdeen  paper  as 
resembling  distant  cannonading.  The  annexed  aflidavit  contains 
the  statement  of  an  eye  witness. 

Aflidavit  of  Charles  Freeman,  Bath,  South  Dakota,  November 
18,  1892. 

"  Be  it  known  that  on  this  18th  day  of  November,  1892,  person- 
ally appeared  before  me,  Henry  T.  Root,  a  Notary  Public  for  South 
Dakota,  Charles  Freeman,  of  the  town  of  Bath,  Brown  County, 
South  Dakota,  who  deposes  and  says,  that  on  the  29th  day  of 
August,  1892,  while  at  work  on  his  father's  farm,  on  Section  32  of 
the  town  of  Bath,  he  saw  a  meteoric  stone  fall  near  where  his  father, 
brother  and  himself  were  working  and  that  they  then  proceeded  to 
dig  up  the  aforesaid  meteoric  stone  and  did  bring  it  in  the  evening 
of  the  same  day  to  the  store  of  J.  D.  Mason,  in  the  town  of  Bath, 
where  it  has  since  remained,  and  that  he  has  this  day  boxed  and 
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shipped  the  aforesaid  stone  to  Dr.  A.  E.  Foote,  of  No.  4116  Elm 
Avenue,  Philadelphia,  Pennsylvania. 

Signed,  Charles  Freeman." 
This  interesting  specimen  will   remain  permanently  in  Phila- 
delphia. 


November  29. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Sixty-four  persons  present. 

The  Committee  on  the  Hayden  Memorial  Geological  Award 
reported  that  the  medal  and  the  interest  arising  from  the  fund  had 
been  this  year  voted  to  Eduard  Suess  of  Vienna. 

Report    of    the    Committee    on    the    Hayden    Memorial 

Geological  Award. 

The  Committee  appointed  by  the  Academy  of  Natural  Sciences 
of  Philadelphia  to  recommend  the  award  of  the  Hayden  Memorial 
Medal  and  accompanying  fund,  for  the  year  1892,  have  the  honor  to 
report  to  the  Academy  that  they  have  selected  Prof.  Eduard 
Suess  of  Vienna,  as  their  choice  for  the  distinction  which  the  award 
confers. 

Prof.  Eduard  Suess  was  born  in  Loudon,  Aug.  20th,  1831, 
and  is,  therefore,  but  little  beyond  the  prime  of  life.  He  studied 
in  Prague  and  in  Vienna,  becoming  in  1852  assistant  in  the  Hof- 
mineralienkabinett  of  Vienna,  professor  of  geology  in  1857,  and 
shortly  afterward  general  adviser  to  the  Water  Commission.  Under 
his  guidance  the  present  splendid  system  of  water  supply,  from  a 
natural  reservoir  located  in  the  Raxalp,  was  introduced  into  the 
Austrian  capital.  From  1863  to  1873  Prof.  Suess  was  a  member 
of  the  Common  Council  of  Vienna;  in  1869  he  was  elected  a  mem- 
ber of  the  Lower  Austrian  Diet,  and  in  1873  a  representative  to 
the  Imperial  Reichsrath  where  he  distinguished  himself  as  a 
brilliant  orator  and  leader  of  the  "Left." 

For  ui)ward  of  forty  years  Prof.  Suess  has  been  an  indefatigable 
worker  in  the  domain  of  geology  and  paleontology,  and  it  can  be 
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justly  said  of  him  that  there  is  scarcely  a  paper  prepared  by  his 
pen  during  this  period  which  does  not  possess  more  than  ordinary 
merit.  To  a  mind  richly  stored  with  facts  is  added  a  perceptive 
and  reasoning  faculty  which  is  as  broad  and  far-reaching  as  it  is 
brilliant,  and  from  which  have  emanated  many  of  the  more  lumi- 
nous conceptions  which  inseparably  belong  to  the  "  new  geology." 
The  Suess-Neumayr  theory  of  mountain  construction,  which  rec- 
ognizes a  one-sided  thrust  as  the  dominant  motor  of  orographic 
flexures — a  view,  however,  that  has  not  yet  been  accepted  by  all 
geologists — is  principally  the  creation  of  his  mind ;  to  him,  like- 
wise, must  be  credited  the  conception,  or  at  least  the  elaboration  of 
the  hypothesis,  that  the  earth  is  undergoing  a  process  of  continuous 
sectioning  {Veratuchelung),  i.  e.,  of  having  its  superficial  parts 
dropping  in  blocks  toward  the  planetary  center.  Prof.  Suess  is  a 
firm  non-believer  in  secular  movements  of  elevation  and  depression 
of  the  continental  areas,  and  an  equally  firm  upholder  of  the  doc- 
trine of  oceanic  instability,  recognizing  that  the  relative  changes  in 
the  position  or  levels  of  the  land  and  water  are  due  primarily  to  differ- 
ential movements  of  the  oceanic  surface.  This  conception,  which 
has  only  recently  been  entertained  by  English  and  American  geolo- 
gists, has  long  since  served  as  a  starting  point  with  many  of  the 
foremost  geologists  of  the  continent  of  Europe. 

Among  Prof.  Suess'  numerous  papers  may  be  mentioned 
"Bohmische  Graptolithen  "  (1862);  "Der  Boden  der  Stadt  Wien" 
(1862)  ;  "  Ueber  den  I^sz  "  (1866)  ;  "  Charakter  der  Ostreichischen 
Tertiiirablagerungen  "  (1866) ;  **  Bau  der  Italienischen  Halbinsel" 
(1874)  /  •*  Die  Entstehung  der  Alpen  "  (1875) ;  "Die  Zukunft  des 
Goldes"  (1877).  Prof  Suess'  most  extensive  work  is  the  "  Antlitz 
der  Erde,"  of  which  two  volumes  have  thus  far  appeared  (1885- 
1888).  This  work  shows  the  impress  of  the  master  on  almost 
every  page,  and  for  breadth  of  scholarship  can  find  a  fitting  place 
only  between  the  "  Cosmos "  of  Humboldt  and  the  "  Origin  of 
Species"  of  Darwin. 

Ancjelo  Heilprin,  Chairman. 

Persifor  Frazer, 

J.  P.  Lesley, 

Wm.  B.  Scott, 

Benj.  Smith  Lyman, 

Committee. 
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The  followiDg  were  elected  members — 

Charles  Coulter,  William  De  Cou,  Henry  C.  Ford,  William  E. 
Meehan,  William  A.  Shryock,  Edw.  S.  Scranton,  Jos.  G.  Harrison, 
Edw.  Coles,  Wm.  Wynne  Wister,  Jr.,  Mary  Pearsall,  Anna  W. 
Pearsall  and  Ellen  W.  Longstreth. 

C.  Lloyd  Morgan  of  Bristol,  England,  and  John  Baird  of  Man- 
chester, England,  were  elected  Correspondents. 

The  following  were  ordered  to  be  printed : — 
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ECLOOJE  BOTAKICJE,  NO.  1. 

by  edward  l.  greene. 

1.  New  or  Noteworthy  Thistles. 

Eighteen  years  have  now  elapsed  since  Professor  Asa  Gray  pub- 
lished his  "  Synopsis  of  North  American  Thistles."^  In  that  paper 
about  thirty  species  were  enumerated,  six  of  which  were  described 
as  new ;  and  four  of  these  six  were  Californian.  But  the  vast  field 
of  Californian  botany  had  been  only  very  imperfectly  explored  at 
that  time;  and  thistles  are  plants  which  collectors,  for  obvious 
reasons,  neglect.  During  the  lapse  of  these  eighteen  years,  however, 
more  than  a  half-dozen  new  thistles  have  been  recognized  in  Cali- 
fornia. Two  of  them  have  already  been  published  by  the  present 
writer ;  and  the  diagnoses  of  the  rest  are  now  to  be  given. 

Dr.  Gray,  in  following  Bentham  and  Hooker  as  to  the  proper 
name  for  the  genus,  seems  not  to  have  acted  wisely ;  for  the  Cnictis 
of  the  ancient  Fathers  of  Botany  is  Carthamus  tinctorivny  while  the 
Cnicii8  of  Linnajus  has  for  its  type  species  what  is  now  commonly 
known  as  Centaurea  benedicta;  so  that  whether  the  initial  date  for 
genera  be  1753  or  1700,  Cnlciia  is  not  free  for  application  to  this 
vast  genus  known  to  us  as  Thistles,  the  Latin  name  of  which  must 
be  either  Cardutis  or  Cirsium,  These  two  will  be  retained,  or  else 
the  latter  genus  will  be  merged  in  the  former,  according  as  the  gen- 
era be  considered  distinct  or  inseparable.  I  regard  them  as  insep- 
arable, and  therefore  employ  that  name  which  has  the  sanction  of 
Linnsean  usage,  and  has  been  adopted  by  M.  Baillon. 

Carduus  orassioaulis. 

Very  stout  and  tall,  4  to  7  feet  high  :  stem  an  inch  in  diameter 
below,  strongly  striate  throughout,  simple  up  to  near  the  summit, 
there  becoming  somewhat  thyrsoid-paniculate,  with  3  to  7  short- 
peduncled  heads,  H  to  2  inches  high :  herbage  permanently  hoary- 
lanate :  leaves  small,  pinnately  parted,  the  segments  spi nose-tipped 
and  the  whole  margin  spinulose-ciliate  :  involucral  bracts  rather  lax, 
linear-lanceolate  to  lanceolate-acuminate,  all  tipped  with  a  slender 
straight  spine,  the  outer  and  middle  ones  with  peclinate-spinescent 

^  Proceedings  of  the  American  Academy  of  Arts  and  Sciences,  Vol.  X,  pp. 
39-48, 1874. 
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margins :   segments  of  the  whitish  or  j)inkish  corolla  about  as  long 
as  the  throat. 

Abundant  in  low,  grassy,  and  occasionally  inundated  river  bot- 
toms of  the  lower  San  Joaquin,  near  Lathrop,  California.  A  very 
well  marked  and  probably  rather  local  species,  flowering  in  May. 

Carduus  oallilepis. 

Stem  and  leaves  unknown :  head  pedunculate,  depressed-globose, 
barely  an  inch  high :  bracts  of  the  involucre  in  many  series  and 
closely  imbricated,  the  outer  broadly  obovate,  all  except  the  inner- 
most exposing  round-ovoid  tips  with  deeply  lacerate  scarious  or 
semi-cartilaginous  margins  and  an  abrupt  short  rigid  erect  terminal 
spine;  the  veiy  innermost  with  lanceolate  scarious-margined  and 
fimbrillate  tips ;  flowers  small,  ochroleucous,  the  limb  of  the  corolla 
only  a  third  as  long  as  the  throat. 

Western  California ;  probably  Humboldt  Co.,  the  material  very 
scanty,  but  indicating  a  very  pronounced  and  remar]^able  species, 
with  involucre  more  like  that  of  a  Ceiitaurea  than  of  any  other 
known  Carduus. 

Carduus  hydrophilus. 

Rather  slender  and  freely  branching,  4  or  5  feet  high ;  herbage 
when  young,  pale  with  a  fine  and  close  arachnoid  tomentum,  in 
maturity  green  and  glabrate:  leaves  deeply  pinnatifid  into  uniform 
3-lobed  segments :  heads  numerous,  little  more  than  an  inch  high, 
glomerate  in  twos  and  threes  at  the  ends  of  the  numerous  and  pan- 
iculate widely  spreading  branchlets:  involucre  ovate,  the  somewhat 
appressed-imbricate  scales  pluriserial,  rather  firm,  with  a  green  and 
glutinous  ridge  toward  the  summit,  and  ending  in  a  short,  slender, 
erect  or  slightly  spreading  spine  :  corollas  deep  rose-purple,  the  limb 
about  equalling  the  throat:  pappus  bristles  very  delicately  and 
sparsely  long-plumose  below,  naked  at  the  aristiform  or  clavellate 
tips. 

Very  common  in  the  brackish  marshes  of  Suisun  Bay,  California, 
where  it  grows  within  reach  of  tide  water,  and  is  associated  with 
the  equally  local  Cicuta  Bolanderi,  and  flowers  in  July. 

Carduus  ocoidentalis  Nutt.    Trans.  Am.  Phil.  Soc.  vii,  418. 

Very  stout,  1  to  3  feet  high  ;  the  lanceolate  pinnatifld  leaves 
densely  white-tomentose  beneath,  only  hoary-lanate  or  arachnoid 
above ;  heads  2  inches  high,  or  larger,  on  long  and  stout  peduncles ; 
bracts  of  the  involucre  in  very  many  series,  all  linear-subulate,  ascend- 
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ing,  spinose-tipped  (the  spine  straight),  all  connected  by  a  more  or 
less  heavy  indument  of  arachnoid,  very  fine  hairs ;  flowers  deep  red  ; 
segments  of  the  corolla  little  surpassing  the  throat ;  pappus  short, 
the  very  slender  plumes  naked  at  tip,  and  scarcely  dilated. 

Abundant  on  sand  dunes  near  the  sea,  in  western  California,  at 
San  Francisco,  and  southward  to  Santa  Barbara  and  the  outlying 
islands.  A  remarkable  and  maritime  species  with  which  the  next 
has  needlessly  been  confused. 

Carduus  oandidissimus. 

Stout,  erect,  2  or  3  feet  high,  densely  and  permanently  white  arach- 
noid-tomentose  throughout ;  leaf-outline  as  in  the  last ;  heads  few, 
on  shorter  and  stouter  peduncles,  2  inches  high,  but  narrower  than 
in  the  last ;  outer  bracts  of  the  involucre  with  dilated  and  closely 
appressed  base  and  squarrose  rigid  linear-acerose  spinescent  tip,  all 
densely  arachnoid-tomentose  ;  flowers  crimson  ;  pappus  an  inch  long, 
plumose  almost  throughout. 

Common  on  dry  hills  in  extreme  northern  California,  thence  south- 
ward, hut  in  the  interior  only,  though  coming  out  to  the  seaboard 
at  Santa  Barbara.  Readily  distinguished  from  C  occidentalis  by 
its  dense  white  tomentum  and  very  different  involucre  and  pappus. 

Carduus  veuustus. 

Stoutish,  3  feet  high,  sparingly  branching ;  lower  leaves  unknown  ; 
cauline  few  and  reduced,  permanently  more  or  less  arachnoid,  white 
beneath ;  heads  large,  2  inches  high  and  broad,  terminating  long 
pedunculiform  branches;  involucre  glabrate,  the  very, numerous 
bracts  with  closely  appressed  base  and  long,  squamose,  rigid,  green 
lanceolate  subulate  and  rather  abruptly  short-spinescent  tips;  cor- 
ollas bright  crimson,  the  segments  longer  than  the  throat ;  pappus- 
plumes  barbellate  above  the  plumose  part,  the  tips  scarcely  dilated. 

This  belongs  to  the  hills  of  the  inner  Coast  Range  of  California, 
from  Vacaville  southward.  It  is  our  most  beautiful  thistle,  and 
appears  to  have  been  made  a  part  of  the  aggregate  Cnicus  occiden- 
talis  in  the  Synoptical  Flora  of  Gray,  though  it  is  more  strictly  an 
ally  of  C.  Californicus  (which  is  the  C  /i/acmi/^  Greene,  Bull.  Calif. 
Acad,  ii,  404  =  Carduus  Calif ornicus). 

Carduus  undulatas  Nutt.^  Gen.  ii,  130. 

This  very  widely  disseminated  thistle  of  western  North  America, 
is  either  excessively  variable,  or  else  an  aggregate  embracing  many 
species.     The  original  station  for  it,  as  a  specific  type,  is  "  calcareous 
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islands  in  Lake  Huron,"  and  botanists  of  the  middle  sections  of  the 
Union  would  do  well  to  collect  again  the  type.  Its  real  characters 
cannot  be  made  out  from  Nuttall's  diagnosis,  except  as  compared 
with  eastern  species.  Gray's  description  does  not  pretend  to 
define  the  plant  of  any  one  locality,  but  is  made  loose  enough  to 
cover  that  vast  aggregate  of  specimens  which  he  had  from  all  parts 
of  the  country  between  the  Great  Lakes  and  the  Pacific,  and  from 
Manitoba  to  Mexico.  Such  a  collection  exhibits  forms  very  distinct 
in  general  appearance,  and  enough  of  them  to  make  five  or  six 
fair  geographical  species  without  much  character  of  flower  or  fruit, 
though  with  good  habitual  marks,  and  some  vegetative  characters. 
The  Lake  Huron  type  was  low  and  "few  flowered,"  and  had  bifid, 
spiny,  overlapping  lobes  to  its  leaves,  which  were  tomentose  on  both 
sides  ;  a  large  subglobose  involucre,  with  appressed  lanceolate  acu- 
minate bracts,  the  spinescent  tips  of  which  are  presumably  spread- 
ing or  reflexed.  The  heads,  in  all  the  western  representatives  of 
the  aggregate,  are  ovate  rather  than  subglobose,  and  have  the  spin- 
escent  tips  of  the  scales  as  above  described.  The  pappus  of  the 
marginal  flowers  is  only  barbellate,  while  in  all  the  rest  in  the  head 
it  is  plumose  ;  but  this  it  has  in  common  with  many  other  American 
species.  Some  of  our  most  striking  western  plants  of  this  aggregate 
may  be  recognized  under  C.  undulatuSy  as  follows : 

Var.  Douglasii.     Cirsium  Dotiglasii  D.  C,  Prodr.  vi,  643  (1837). 

Stout,  probably  not  tall ;  heads  rather  numerous,  not  large,  short- 
pedunculate  ;  leaves  white  beneath,  and  nearly  so  above,  with  a 
close  arachnoid  tomentum,  deeply  pinnatifid,  amplexicaul ;  heads 
about  1  inch  high,  the  ovate  and  ovate-lanceolate  bracts  closely 
appressed,  with  a  glutinous  spot  below  the  short-spinescent  tip ;  seg- 
ments of  the  corolla  shorter  than  the  throat.  From  Oregon  to  mid- 
dle California,  in  the  wooded  regions  of  the  coast  Range,  on  rather 
open  ground,  hillsides,  etc.  This  is  presumably  the  type  of  C 
Douglasii  and  very  possibly  of  specific  rank. 

Var.  megaoephalus  (Gray,  as  Cnicus). 

This  has  few  and  quite  large  heads,  and  a  very  ample  thin  foli- 
age not  strongly  spinescent.  It  appears  to  be  a  tall  plant,  and  is  from 
the  interior  of  Washington  and  northern  Idaho.  Mr.  Leiberg's  n. 
654  is  doubtless  a  good  type  of  this.  It  is  also  possible  that  this 
rather  than  the  preceding  may  be  the  true  Dotiglasii, 
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Var.  Nevadensis. 

Of  middle  height,  but  widely  and  pauiculately  branching,  the 
small  heads  solitary  or  glomerate  at  the  ends  of  the  branches; 
leaves  green  and  glabrate  above,  hoary-arachnoid  beneath,  the  lobes 
rigidly  spiny ;  bracts  of  involucre  closely  appressed  except  the 
slender-spinose  tips.  At  the  eastern  base  of  the  Sierra  Nevada, 
California,  near  Truckee,  etc.,  collected  by  the  writer  in  1883. 

Cardnus  Mohavensis. 

Stoutish,  branching,  3  to  5  feet  high,  whitish  throughout,  with  a 
minute  and  close  tomentum ;  leaves  of  lanceolate  outline,  narrow 
and  with  lobes  not  overlapping,  bearing  few  and  rigid  spines,  the 
middle  cauline  decurrent  on  the  stem  for  one-third  their  length, 
and  all  except  the  very  lowest  manifestly  decurrent ;  heads  few  and 
terminal,  small,  round-ovate ;  ovate  involucral  bracts  somewhat 
arachnoid,  tipped  with  spreading  spine  of  their  own  length  or 
longer ;  segments  of  the  reddish  corolla  as  long  as  the  throat ; 
anther  tips  attenuate-subulate ;  pappus  of  marginal  achenes  merely 
scabrous,  of  the  others  only  sparsely  plumose  and  that  near  the 
base. 

At  Rabbit  Springs,  in  the  Mohave  Desert,  1886,  S.  B.  Parish,  n. 
1,834;  distributed  as  C.  xmdulatuSy  from  which  its  conspicuously 
decurrent  foliage  and  different  pappus  at  once  distinguish  it. 

Carduus  Busbyi. 

Probably  very,  tall,  rather  slender,  paniculate  above,  with  many 
small  ovate  heads ;  radical  leaves  long-petioled,  1  to  2  feet  long,  4 
inches  wide,  sinuate-pinuatifid,  only  sparingly  and  rather  softly 
spinescent,  pale  beneath  with  a  thin  tomentum,  glabrate  above,  in 
texture  quite  thin  ;  floral  leaves  very  small,  each  lobe  and  tooth 
bearing  a  stout  long  spine ;  ovate  bracts  of  involucre  appressed, 
coriaceous,  tipped  with  a  long  stout  spreading  spine ;  flower  appar- 
ently whitish  ;  segments  of  the  corolla  little  surpassing  the  throat ; 
anther-tips  attenuate ;  outer  achenes  with  scarcely  barbellate  bristles. 

Southern  Arizona,  1883,  Dr.  H.  H.  Rusby.  Species  remarkable 
for  the  strong  contrast  between  the  soft  and  scarcely  armed  lower 
leaves  and  the  excessively  spinose  floral  ones. 

Carduus  Bernardinus. 

Rather  slender,  leafy  below,  bearing  at  summit  1  to  3  long  pedun- 
cled  subglobose  heads ;  leaves  of  linear  or  lanceolate  outline,  sin- 
uate-toothed or  lobed,  and  with  few  small  spines,  equally  white- 
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tomentose  above  and  beneath ;  heads  an  inch  high  and  nearly  as 
broad  ;  ovate-acuminate,  weakly  spinescent  involucral  bracts  rather 
closely  appressed,  their  margins  distinctly  ciliolate ;  reddish  corollas 
with  remarkably  wide  cylindrical  throat  and  similarly  wide  linear 
and  cuspidate  segments  of  about  equal  length  ;  anther-tips  with  an 
abrupt  long  mucro ;  pappus  bright-white,  that  of  the  marginal  achenes 
barbellate,  of  the  others  strongly  plumose. 

At  an  altitude  of  4,500  feet  in  Little  Bear  Valley,  of  the  San 
Bernardino  Mountains,  southern  California,  S.  B.  Parish,  1884,  n. 
1,686.  This  was  distributed  as  C.  Calif ornicus ;  but  the  flowers  can- 
not have  been  examined  by  Dr.  Gray ;  or  scarcely  the  involucral 
bracts.     It  is  a  most  excellent  species. 

The  following  species  of  the  western  United  States  and  Mexico 
are  in  my  herbarium,  without  a  nomenclature,  under  Cardwus,  and 
I  here  transfer  them. 

C.  Amerioanus.     Cmct4S  Americanus  Gray,  Syn.  Fl.  398. 

Colorado  to  California. 

C.  Parryi.     Cnicus  Parryi  Gray,  Proc.  Am.  Acad,  x,  47. 

Colorado  to  Utah. 

C.  soopulorum.     Cirsium  eriocephalum  Gray,  Proc.  Acad.  Philad.  1863,  p.  69,  and 
Cnicus  iriocephalus  Gray,  Proc.  Am.  Acad.,  1.  c. 

Colorado  to  Montana. 

C.  edulis.      Cirsium  edulis  Nutt.,  Trans.  Am.  Phil.  Soc.  vii,  420.       Cnicus  edulis 
Gray,  1.  c. 

Oregon  and  California. 

C.  Neo-Mexioanu8.     Cirsium  Neo- Mexicanum  Gray,  PI.  Wright,  ii,  101,  and  Proc. 
Am.  Acad,  x,  10,  under  Cnicus. 

New  Mexico. 

C.  Andersonii.     Cnicus  Andersonii  Gray,  Proc.  Am.  Acad,  x,  44. 

Sierra  Nevada  of  California. 

C.  Arizonious.     Cnicus  Arizonicus  Gray,  1.  c. 

Arizona. 

C.  Rothrockii.     Cnicus  Kothrockii  Gray,  Proc.  Am.  Acad,  xvii,  220. 

Arizona. 

C.  quercetorum.     Cnicus  quercetorum  Gray,  Proc.  Am.  Acad.  x.  40. 

Coast  Range  hilb,  in  Western  California. 
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C.  fontinalis.     Cntcus  fontinalis  Greene,  Bull.  Calif.  Aoad.  ii,  151. 

Crystal  Springs,  San  Mateo  County,  California. 

C.  amplifolius.     Cnicus  amplifolius  Greene,  Pittonia,  i,  70. 

Coast  Range,  California. 

C.  Orahami.     Cirsium  Grahami  Gray,  PI.  Wright,  ii,  102,  and  Proo.  Am.  Acad,  x, 
42,  under  Cnicus. 

Arizona. 

C.  oohrooentrus.     Cirsium  ochrocentrum   Gray,   PI.   Fendl.   110,   and   Proc.  Am. 
Acad,  xix,  57,  under  Cnicus. 

Southern  California  to  western  Texas,  and  Colorado. 

C.  Breweri.     Cnicus  Bmveri  Gray,  Proc.  Am.  Acad,  x,  43. 

California  and  Oregon. 

C.  raphilepis.     Cnicus  raphiUpis  Ilemsl.,  Biol.  Centr.  Am.  Bot.  ii,  252. 

Southern  Mexico. 

C.  aoantholepis.     Cnicus  acanthoUpis  Hemsl.,  1.  c,  251. 

Mexico. 

C.  Mezioanus.     Cirsium  Mexicanum  D.  C,  Prodr.  vi,  636.      Cnict^s  MexicanuSy 
Hemsl.,  1.  c. 

Southern  Mexico. 
C.  heterolepis. 

Stout  and  tall  (8  feet  high),  parted  above  into  long  pedunculate 
and  monocephalous  branches ;  leaves  a  foot  long,  sessile  or  short- 
petioled,  pinnately  parted  into  lanceolate  spinose  segments,  strigose- 
pubescent  above,  white-tomentose  beneath  ;  heads  2  J  inches  high  ; 
bracts  of  involucre  very  unequal,  loosely  imbricate,  the  exterior 
and  middle  ones  lanceolate  and  lanceolate-acuminate,  pectinate-spin- 
uloee  and  with  straight  spinose  tip ;  the  inner  2  inches  long,  linear, 
thin  and  almost  scarious  throughout ;  segments  of  the  corolla  about 
equalling  the  throat ;  all  the  pappus-bristles  plumose. 

State  of  Jalisco,  Mexico,  1889,  C.  G.  Pringle,  n.  2,435 ;  distrib- 
uted as  a  CnictiSf  with  the  specific  name  here  continued  ;  ,but  I  can- 
not find  that  any  description  was  published. 

C.  llnearifolius.     Cnicus  linearifolius  S.  Wats.,  Proc.  Am.  Aca«l.  xxvi,  143. 

Southern  Mexico. 

C.  velatus.     Cnicus  velatus  ?.  Wats.,  1.  c. 

Southern  Mexico. 
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C.  Pringlei.     Cnicus  PrittgUi  S.  Wats.,  1.  c,  xxv,  156. 

State  of  Nuevo  Leon,  Mexico. 

C.  excelsior.     Cnicus  excelsior  Rob.,  Proc.  Am.  Acad,  xxvii,  179. 

Slender  and  perhaps  very  tall ;  lower  leaves  unknown ;  cauline 
oblong-lanceolate,  scarcely  either  lobed  or  toothed,  but  more  or  less 
distinctly  spinose-serrulate,  decurrent  along  the  stem  for  at  least  a 
third  their  length,  white-tomentose  beneath,  hoary  above;  heads 
small,  clustered  at  the  ends  of  slender  paniculate  branches;  bracts 
of  involucre  regularly  and  closely  imbricated,  ovate,  viscid  on  the 
back  below  the  slender  spreading  terminal  spine ;  corolla  rose-pur- 
ple, the  segments  quite  surpassing  the  anthers  and  style,  but  much 
shorter  than  the  tube;  pappus  sordid,  altogether  plumose. 

C.  Potosinus. 

Near  the  last,  but  stouter  and  perhaps  taller ;  cauline  leaves 
ampler,  deeply  pinnatifid,  with  sharply  spinose  lobes,  not  in  the 
least  decurrent ;  flowers  and  fruit  as  in  the  last. 

This  species  and  the  one  preceding  are  in  Mr.  Pringle's  Mexican 
collection  of  1891,  from  the  State  of  San  Luis  Potosi,  and  are  dis- 
trijjuted  in* one  sheet,  under  the  number  3,768.  The  printed  ticket 
bears  the  statement  that  the  plants  grow  in  low  lands,  and  attain  a 
height  of  from  six  to  ten  feet.  In  C,  excelsior  the  leaves  appear  as  if 
joined  to  the  stem  for  a  third  their  length  without  any  tapering  from 
the  point  of  junction ;  a  character  so  remarkable  that  the  two 
plants  can  in  no  wise  be  treated  as  one  species. 

2.   Three  New  Perennial  Lupines. 

Lupinns  floribundus. 

Stems  tufted,  rather  firmly  erect  (sometimes  decumbent  at  base), 
a  foot  high  or  more,  with  several  ascending  branches,  each  ending 
in  a  well  developed  raceme ;  herbage  more  or  less  villous  or  hirsute ; 
leaves  all  short-petioled ;  leaflets  about  7,  an  inch  long  or  less, 
oblong-lanceolate,  acutish  ;  racemes  very  short-ped uncled,  dense 
and  cylindrical,  2  to  4  inches  long,  scarcely  J  inch  in  diameter,  the 
flowers  very  small,  light  blue  ;  abruptly  falcate-incurved  keel  about 
equalling  the  wings  and  only  2  or  3  lines  long,  the  banner  shorter; 
ovary  densely  hirsute. 

A  well  marked  and  exceeding  pretty  lupine  of  the  region  of  the 
middle  and  upper  Bear  Creek,  in  the  mountains  of  Colorado 
directly  west  of  Denver,  growing  in  open  woods  among  pines  (P. 
ponderosd) ;   collected  by  the  writer  in  1873,  1875,  and  again  in 
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1889,  and  until  recently  supposed  to  be  the  L.  parviflorus  Nutt.,  to 
which,  however,  it  can  hardly  be  very  closely  related. 

Lnpinns  graoilentus. 

Stems  tufted,  erect,  slender,  leafy,  2  feet  high  ;  herbage  green  and 
not  conspicuously  pubescent  (scantily  pilose  or  villous  under  a  lens)  ; 
lowest  leaves  on  slender  peduncles,  6  or  8  inches  long,  and  with  nar- 
row, adnate,  long-setaceous-pointed  stipules ;  leaflets  about  7,  linear- 
falcate,  acute,  2  inches  long,  more  or  less ;  racemes  terminal  only, 
and  on  long,  slender,  naked  peduncles;  flowers  in  4  to  6  distinct 
verticils ;  calyx-tube  slightly  gibbous  at  base  ;  corolla  rather  small 
(4  or  5  lines  long),  blue ;  keel  strongly  falcate-acuminate,  naked, 
slightly  surpassing  the  wings,  these  longer  than  the  banner;  ovary 
hirsute ;  immature  pods  appressed-villous. 

In  the  Tuolumme  Canon  of  the  Sierra  Nevada,  California,  1889, 
Messrs  Chesnut  and  Drew. 
Lupinus  Covillei. 

Erect,  stoutish,  2  or  3  feet  high,  the  striate  stems  leafy  up  to  the 
subsessile,  long  raceme;  herbage  rather  light  green,  soft  to  the 
touch,  with  a  hirsute  pubescence ;  petioles  about  equalling  the  leaf- 
lets, these  about  9,  linear-lanceolate,  li  to  2J  inches  long;  racemes 
elongated,  the  flowers  in  distinct  verticils ;  bracts  fully  equalling  the 
flowers,  linear-filiform,  somewhat  persistent;  calyx  and  pedicels 
densely  hirsute  (as  also  the  young  pods) ;  corolla  purple,  J  inch 
long,  the  banner  slightly  shorter  than  the  wings  ;  keel  not  strongly 
falcate,  naked,  or  with  a  few  hirsute  hairs  below  the  tip. 

Near  Farwell  Gap,  in  the  Sierra  Nevada  of  California,  at  an  alti- 
tude of  10,000  feet,  August  30,  1891,  Messrs.  Coville  and  Funston, 
n.  1,746.  The  species  is  also  in  the  State  Survey  collection,  from  the 
same  region,  and  was  evidently  mistaken  for  the  far  northern  and 
very  different  L.  lepidus. 
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CONTBIBUTIONS  TO  THE  LIFE  HISTORIES  OF  PLAflTTS,  NO.  8. 

by  thomas  meehan. 

Euphrasia  officinalis. 

Mr.  Darwin,  in  his  interesting  work  on  "Cross  and  Self-fertiliza- 
tion of  Flowers  "  (1877),  places  this  pretty  little  plant  in  the  list  of 
those  which  have  "  become  modified  so  as  to  insure  self-fertilization." 
Some  additional  information  on  the  subject  makes  it  worth  while  to 
go  over  the  whole  matter  again. 

The  flowers  are  so  abundantly  fertile  that  one  would  at  once  infer 
that  it  is  self-fertilized,  but  the  apparently  strong  proterogynous  char- 
acter of  the  flower  leads  to  a  suspicion  that  this  impression  is  wrong. 
The  curved  style  is  projected  beyond  the  corolla  before  the  latter  isfuUy 
expanded,  appearing  like  a  folded  thread  of  silk,  completely  closing 
the  mouth.  The  stigma  at  the  end  of  the  incurved  portion  is  bent 
down  onto  or  under  the  anthers  which  present  it  with  pollen  before 
the  flower  has  fully  expanded.  So  early  is  the  flower  fertilized  that 
the  pistil,  having  fulfilled  its  function,  dies  away  almost  immedi- 
ately after  the  mouth  of  the  corolla  fully  expands.  The  flower  pre- 
sents the  remarkable  phenomenon  of  a  pistil  dried  up  almost  as  soon 
as  the  corolla  is  fully  open.  It  seems  evident  that  the  pistil 
matures  long  before  the  stamens,  but  the  curvature  of  the  style 
keeps  the  stigma  in  contact  with  the  stamens  so  that  it  cannot  escape 
fertilization.  If  the  pistil  were  projected  in  a  straight  line,  as  is 
usual  in  flowers,  it  is  more  than  likely  that  aid  would  be  required  in 
securing  pollination.  It  does  look  as  if  the  expression  quoted  from 
Darwin,  that  the  flower  had  been  modified  to  ensure  self-fertiliza- 
tion, is  in  this  instance  literally  correct. 

Notes  on  Gaura  and  (Enothera. 

Although  in  a  general  way,  flowers  of  some  species  of  Oaura  and 
allied  genera  are  known  to  open  toward  evening,  and  with  some 
suddenness,  so  far  as  I  know,  no  details  of  the  phenomenon  have  been 
recorded.  Having  plants  of  Gaura  biennis  and  of  Q.  parviflora 
within  a  hundred  feet  of  each  other,  under  nearlv  the  same  condi- 
tions,  I  spent  a  week  previous  to  the  20th  of  August  in  closely 
watching  them,  with  the  view  of  noting  any  difference  in  the 
behavior  of  the  two  closely  allied  species. 

Having  come  to  look  on  those  plants  that  are  abundantly  fruitfiil 
as  self- fertilizers,  I  was  at  first   struck  with  the  exceptional  fruit- 
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fulness  of  every  flower  in  Gaura  parviflora.  On  one  spike  exam- 
ined, 148  flowers  had  bloomed,  and  each  had  produced  a  perfect 
capsule.  Many  more  flowerbuds  had  yet  to  open.  The  result  of 
the  observations  showed  that  the  plant  is  absolutely  a  self-fertilizer. 
On  every  night  of  my  observations*  the  first  blossoms  commenced 
to  open  at  7.15  o'clock,  and  by  7.30  all  had  opened  that  would  open  on 
that  evening.  The  expansion  is  so  extremely  sudden  that  it  is  only 
with  great  difficulty  that  the  process  can  be  observed.  The  eye  can 
be  taken  for  an  instant  from  one  flower  to  another  alongside,  and 
instantly  back  again,  only  to  find  that  expansion  has  occurred.  •  A 
good  magnifier  is  necessary  to  see  the  process  distinctly.  On  ex- 
pansion the  petals  stop  when  at  a  right  angle  with  the  axis,  but  the 
sepals  fly  completely  back  on  a  line  with  the  ovarium.  Opening 
some  flowers  at  7  o'clock,  no  pollen  is  visible,  but  the  anther  cells  are 
ruptured  and  abundantly  pollen-covered  at  expansion.  We  may 
conclude  that  this  act  is  simultaneous  with  the  opening.  The  anthers 
are  held  to  the  stigma  by  the  gelatinous  pollen,  except  an  occasional 
one  that  is  held  fast  by  the  expanding  petal  or  sepal,  and  drawn 
over,  which  also  shows  that  the  anther  cells  rupture  at  the  time  of 
expansion  or  a  little  before.  As  evening  progresses  the  stamens 
draw  their  anthers  more  or  less  away  from  the  stigmas,  but  they 
alone  can  fertilize  the  pistils.  By  a  lamp,  later  in  the  evening, 
small  night  moths  are  found  about  the  flowers,  and  some  moth  hairs 
on  many  of  the  glutinous  stigmas  show  that  the  flowers  have  been 
visited  by  them.  The  flowers  commence  to  fade  at  daylight,  the 
stamens  dropping  first,  then  the  pistil,  and  by  8  A.  M.  the  petals 
wither,  unless  the  day  be  cloudy,  when^they  continue  a  little  longer. 
The  upper  portion  of  the  leaves  of  this  species  are  vertical,  the 
result  apparently  of  a  continuation  of  the  coiling  tendency  longer 
than  in  some  other  plants,  and  without  any  physiological  signifi- 
cance. 

Gaura  biennis. — In  this  species  some  open  at  8  P.  M. ;  all  are 
open  at  8.30  P.  M.,  that  are  to  expand  that  evening.  They  open 
by  jerks.  First  there  is  a  sudden  flying  apart  of  the  sepals,  just 
enough  to  show  the  pinkish-white  petals,  the  openings  being  not 
more  than  two  lines  in  width.  After  about  three  minutes  another 
effort  occurs,  when  both  the  sepals  and  petals  are  at  right  angles 
with  the  axis.  After  another  rest  of  about  three  minutes  the  sepals 
fall  back  on  the  ovarium.  An  eflTort  was  made  to  encourage  a 
flower  to  open   earlier  in  the  e^      \ntt  '  ■       t)ie  sepals 
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with  a  pen-knife,  but  it  had  no  effect  on  the  oi)ening  of  the 
flower  till  the  regular  opening  time  arrived.  The  stamens  are 
shorter  than  the  style,  so  that  at  expansion  the  anthers  are  below 
the  stigma.  The  pistil  remains  erect,  and  the  stamens  fall  without 
the  pollen  coming  in  contact  with  the  stigma,  as  far  as  I  could  trace. 
The  pistils  droop  by  morning,  when  the  under  surface  of  the  com- 
pound stigma  is  usually  found  covered  with  pollen,  as  if  it  had 
dropped  from  the  anthers.  A  large  number  of  si)ecies  of  night 
moths  attend  the  flowers  during  the  night,  and  most  of  the  flowers 
have  moth  hair  on  the  stigmas.  It  seemed  probable  that  insect  aid 
had  much  to  do  with  pollinating  the  flowers. 

The  lower  portions  of  the  spikes  are  infertile,  and  this  adds  sus- 
picion that  insects  are  necessary  to  aid  in  the  work  of  fertilization, 
as  they  may  not  have  been  present  or  found  the  Gaura  plants  till 
many  flowers  had  fallen,  but  nearly  all  the  later  flowers  are  fertile. 
Soon  after  daylight  the  stamens  and  style  have  withered,  but  the 
petals  do  not  collapse  till  8  or  9  o'clock,  and  if  the  day  be  cloudy, 
the  petals  will  continue  apparently  fresh  till  noon. 

Aside  from  fixing  the  exact  time  and  manner  of  the  opening  of 
the  flowers  of  these  two  species,  there  is  a  peculiar  interest  in  the 
fact  that  while  the  one  is  undoubtedly  a  strict  self-fertilizer,  its  near 
neighbor  seems  to  be  in  a  great  measure  dependent  on  insect  agency, 
and  this  remarkable  difference  is  apparently  due  merely  to  the  fact 
that,  in  comparison  with  the  pistil,  the  stamens  are  a  little  longer 
in  the  one  species  than  in  the  other. 

CEnothera  biennla. — I  endeavored  to  ascertain  the  exact  time  and 
manner  of  the  oi)ening  of  the  flowers  of  CEnothera  biennis,  but 
could  not  manage  to  catch  it  at  the  right  moment.  An  interesting 
fact  well  worth  recording,  however,  is  that  the  anther  cells  burst  when 
the  bud  is  comparatively  young,  long  before  expansion,  covering 
the  stigma  with  the  flower's  own  gelatinous  pollen.  The  stigma  is 
not  receptive  at  this  time,  but  the  pollen  remains  until  it  is,  thus 
insuring  self-fertilization. 

The  Carpellary  Structure  of  Nymph^ea. 

An  abnormal  flower  of  Nymphcea  odorata  from  New  Jersey,  sent 
to  me  by  Mrs.  Edward  S.  Sayres,  of  Philadelphia,  indicates  the  manner 
in  which  the  carpels  are  formed.  The  place  of  the  usual  radiating  stig- 
mas was  occupied  by  three  petaloid  processes,  very  suggestive  of  the 
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pistils  of  an  Iris.     These  were  recurved  as  in  the  annexed  diagram, 

U  which  shows  a  cross  section  of  the  three. 
From  this  it  would  appear  that  the  ovarium 
is   made  up   of  a   number   of  carpellary 
1^^^^       leaves  of  which  the  midribs  form  the  axis. 

In  the  normal  flower  the  compound  ovary 
is  usually  from  12-  to  24-celled,  according 
to  Gray's  Genera ;   in  this  case  but  three 
Transvcmc  section  of^taioid  carpcls  wcrc  attempted.     In  this  genus  the 
acTmin!\w"A^^^^  ^*"®  bctwccn  the  various  floral  organs  is 

very  finely  drawn.  Petals,  stamens,  and  the  carpellary  system  with 
its  pistils  run  closely  into  each  other.  Hence  the  numbers  in  each 
class  of  organs  easily  vary.  It  would  not  be  wholly  unexpected  to 
meet  with  cases  in  this  or  allied  genera  where  the  flowers  would 
have  the  pistils  wholly  aborted  ;  that  is,  the  plants  might  produce 
wholly  staminate  flowers. 

On  the  Sexual  Characters  of  Rhus. 

Exact  botany  suflers  much  from  the  want  of  care  in  the  applica- 
tion of  terms,  especially  illustrated  in  the  use  of  the  words  herma- 
phrodite, dioecious,  polygamous,  and  polygamo-dicecious,  by  differ- 
ent authors  in  connection  with  the  genus  Rhm.  There  is  a  section 
described  as  hermaphrodite,  in  which  the  mist  tree  of  gardens, 
Bhu8  cotinoldeSf  is  placed.  But  I  have  shown  that  this  species  is  truly 
didecious.*  Chapman,  in  his  **  Flora  of  the  Southern  United  States," 
divides  the  North  American  species  into  two  sections,  one  "  Flowers 
polygamous,"  the  other  "  Flowers  dicecious."  He  places  Bhua  copal- 
Una  in  the  former  section,  leaving  the  dioecious  section  to  the  poison 
Rhus,  R.  venenata^  and  R.  Toxicodendron.  Don,  in  the  "  Gardener's 
Dictionary,"  places  Rhus  copallina  in  the  dioecious  section,  with  the 
poison  vines  of  Chapman,  while  Dr.  Darlington,  in  "  Flora  Cestrica," 
styles  all  the  species  "  polygamo-dioecious."  As  these  terms  are 
employed  in  the  sectional  characters,  their  use  is  perplexing  to  the 
student.  After  a  careful  examination,  extending  over  some  years, 
I  have  found  no  case  in  which  an  isolated  plant  produces  seeds. 
The  plants  are  all  truly  dioecious,  and  the  terms  hermaphrodite  and 
]K)lygamou3  applied  to  any  Rhus  are  misleading,  and  should  be 
abandoned.     Oflen,  isolated  plants  will  be  found  in  which  the  car- 


^  Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 
Vol.  XXII,  pp.  73-75. 
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pels  appear  perfect,  but  are  hollow  by  reason  of  not  having  been 
fertilized.  In  some  flowers  the  stamens  appear  antheriferous,  and 
this  fact  has  probably  led  to  the  belief  in  heriuaphn>ditisni,  but  I 
have  never  found  one  to  be  polliniferous. 

Close  inspection  this  season  of  some  twenty-four  plants  of  Rhus 
copallincti  led  to  observations  of  a  novel  character,  worth 
recording.  There  were  twenty-two  female,  and  only  two  male 
plants.  There  are  three  pistils  in  the  female  flower.  One  of 
these  is  larger  and  dee|)er  colored  than  the  other  two.  These 
two  finally  abort,  only  a  single  carpel  reaches  perfection.  The 
brown  papery  anthers  are  devoid  of  pollen,  and  have  either  no 
filaments  or  very  short  ones.  Between  the  staminate  cycla  and  that 
forming  the  gynoecium,  are  glands,  seemingly  an  undeveloped  series 
of  stamens.  These  exude  a  great  abundance  of  sweet  liquid,  which 
attracts  honey-bees  and  other  insects  in  large  numbers.  I  have 
counted  twenty  honey-bees  at  work  at  once  on  a  single  panicle, 
many  of  them  falling  victims  to  the  soldier  beetle,  Reduvius  novenn' 
HiiSy  which  finds  the  Rhus  a  fertile  hunting  ground. 

The  male  flower  is  especially  distinct  from  the  female  in  having 
no  honey  glands.  The  highly  polliniferous  anthers  are  on  fi\e  long 
exserted  filaments.  These  filaments  are  erect,  and  the  anthers 
approach,  forming  a  sort  of  crown,  as  if  to  j)rotect  the  pistils  which 
are  in  a  depauperate  condition  beneath.  The  profusion  of  golden 
pollen  is  very  conspicuous  in  these  male  flowers.  In  the  female 
flowers  the  sepals  are  ovate  and  spreading,  while  in  the  males  they 
are  lance-linear  and  recurved.  The  rachis  and  j^edicels  are  more 
slender  and  longer  than  in  the  female. 

Considering  the  abundance  of  pollen,  it  would  seem  almost  certain 
that  at  some  time  or  other  pollen-gathering  bees  would  visit  the 
male  flowers,  but  whenever  I  saw  them  at  work,  it  was  only  on  the 
female  plants.  The  abundance  of  liquid  from  the  floral  glands 
seemed  an  inducement  to  greater  exertion,  and  watching  these 
creatures  on  Rluui  copallinay  gave  me,  for  the  first  time,  the 
impression  that  there  were  times  when  these  ever  industrious  crea- 
tures make  s])ecial  effort. 

The  subject  of  the  relation  of  insects  to  flowers  naturally  thrust 
itself  on  my  attention  during  these  observations.  Sweet  secretions 
in  these  flowers  certainly  can  have  no  significance  iis  a  means  of 
insect  attraction  for  the  purposes  of  cross-fertilization,  or  of  fertili- 
zation of  any  character.     Insects  seem  to  serve  no  object  of  the 
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plant  in  any  direction   whatever,  while  the  female  plant  has  to 
depend  on  the  wind  for  its  fertilizing  material. 

The  sap  between  the  bark  and  the  wood,  both  in  this  and  in  other 
species  of  Bhm,  is  very  sweet  and  particularly  abundant,  and  on  the 
slightest  scratch,  courses  down  the  branches;  in  gathering  it 
insects  almost  fight  each  other.  The  little  exuding  through  the 
glands  seems  the  result  of  an  effort  to  get  rid  of  a  superabundance, 
and  without  any  s})ecial  significance  in  the  economy  of  the  plant. 

RUBUS  CHAMiEMORUS. 

Authors  have  variously  characterized  this  plant.  Thus,  Don 
(1832)  notes  it  as  dioecious,  Beck  (1833)  monoecious,  while  Michaux 
(1803)  and  Torrey  (1826)  leave  the  inference  that  it  is  hermaphro- 
dite. Lightfoot,  in  "Flora  Scotica"  (1787),  says,  "This  plant  is 
dioecious  above  ground,  but,  according  to  a  curious  observation 
made  by  Dr.  Solander,  the  roots  of  the  male  and  the  female  unite 
together  under  the  earth  so  as  to  render  the  plant  truly  monoecious." 
Dr.  Gray  (1867)  regards  the  plant  as  dioecious.  It  did  not  mat- 
ter so  much,  in  the  past  generation,  about  special  accuracy  in  these 
particulars,  but  in  more  recent  times,  when  these  questions  enter 
largely  into  botanical  philosophy,  more  accurate  diagnoses  are 
desirable.  Specimens  brought  to  me  by  botanical  friends  at  Seal 
Harbor,  Maine,  show  the  plant  to  run  extensively  by  underground 
stolons ;  one  flowering  branch  with  dried  flowers  producing  no  fruit, 
and  another  with  berries  from  the  same  stolon,  indicated  that 
Solander  was  right  in  giving  it  a  monoecious  character  without, 
however,  the  necessity  of  calling  in  underground  grafting  to 
account  for  the  phenomena.  The  male  "canes"  appear  to  have 
been  longer  than  the  fruit-bearing  ones.  Dr.  Gray,  in  the  sixth 
edition  of  the  "  Manual,"  makes  a  subsection  in  which  this  species 
is  placed,  the  flowers  having  a  5-lobed  calyx.  In  all  the  specimens 
brought  me  each  had  but  four  lobes.  Residents  of  Mt.  Desert  Island 
call  the  fruit  "  baked  apple  berries." 

DaLIBARDA  REPEN8. 

No  author  gives  the  slightest  hint  of  any  irregularities  in  the 
flowers  of  Dalibarda  repens,  though  its  relative  on  the  one  side, 
RubiiSy  has  a  monoecious  representative  in  R.  chamcKmorus,  and  on  the 
other  side  in  Fnigaria  chiletisis,  and  often  in  F,  virginiana. 

Confined  to  my  room,  at  Seal  Harbor,  Maine,  in  August  of  the 
present  year,  by  temporary  illness,  good  botanical  friends,  and  espe- 
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cially  Mr.  John  H.  RedBeld,  brought  me  generously  large  amounts 
of  fresh  plants,  their  daily  collections.  One  of  these,  which  I 
had  no  subsequent  opportunity  to  see  growing,  was  Dalibarda 
repens.  My  observations  are  therefore,  wholly  from  these  few  plants, 
though  the  facts  have  been  subsequently  confirmed  by  Mr. 
Redfield.* 

The  single  flower  on  the  four  to  f\\e  inch  scape,  was  found  wholly 
staminate,  the  stamens  being  very  numerous.  The  scape  branched 
at  the  base,  having  what  we  might  term  a  pedicel  of  an  inch  or  so 
in  length,  recurving  and  bearing  small  cleistogene  buds.  These 
were  found  to  contain  but  five  short  stamens,  and  the  anthers,  pol- 
liniferous,  pressed  down  on  the  stigmas.  These  bud-bearing  pedi- 
cels grew  into  the  rotten  leaves  beneath  the  foliage,  and  mUtured 
the  seed  vessels  beneath  the  surface,  just  as  many  violets  do, 
bringing  to  mind  that  Michaux'^s  name  of  D,  vwUeoides,  was  still 
more  expressive  than  even  that  author  supposed. 

As  many  of  these  subterranean  seed  vessels  were  ripe,  it  shows 
that  cleistogaray  commences  quite  early  in  the  season,  how  early 
has  yet  to  be  ascertained.  The  earliest  ones,  it  would  seem,  must 
have  the  flower  on  the  5-inch  scape  perfect,  as  the  descriptions  given 
by  authors,  no  doubt,  were  drawn  from  these,  and  are  given  as  with  all 
the  floral  organs  perfect.  My  rough  notes,  made  on  the  spot,  say, 
"  the  female  or  fertile  flowers,  with  becoming  modesty,  withdraw  into 
privacy  beneath  the  ground,  while  the  foppish  male  flowers  seem  to 
have  no  office  in  life  to  perform  but  to  make  a  show  of  themselves." 
It  may  be  remarked  here,  that  in  many  cases  of  plants  bearing 
cleistogene  and  fertile  flowers  they  at  some  time  produce  what  are 
regarded  as  normally  perfect  flowers,  and  these  are  supposed  to  be 
for  the  purpose  of  enabling  the  plant  to  get  a  chance  to  bear  cross- 
fertilized  seed.  But  so  many  of  these  are  wholly  infertile,  while 
this  DdUbnvihi  is  absolutely  masculine,  that  it  would  seem  that  the 
fact  may  be  capable  of  some  other  explanation. 

On  Some  Morpholocjical  Distinctions  in  the  Genera  of 

Ericaceae. 

The  sub-orders  of  Ericaccie  divide  naturallv  into  the  free  or  the 
adherent  calyx  with  the  ovary,  but  an  examination  of  various  mem- 
bers  of  the  order  indicates  a  suppression  or  multiplication  of  series 

'  As  these  pages  are  going  to  press,  Mr.  RedficM  notes  that  Dr.  Gray  has 
recorded  the  finding  of  Dalibarda  repens  cleistogene  by  Mr.  Pringle. 
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of  organs,  and  the  impressment  of  one  set  into  the  service  of 
another  to  such  a  degree  that  the  morphologist  will  find  little  in  an 
original  type  to  divide  into  sections.  Monotropa  unifiora  represents 
a  section  where  the  calyx  is  free  from  the  ovary.  The  ovarium 
is  described  as  being  10-grooved,  but  it  is  evident  tliat  this  grooving 
is  the  result  of  ten  staminal  scales  which  have  become  adherent  with 
the  ovarium.  To  describe  the  flower  properly  we  might  begin  with 
the  5-carpellate  ovary.  Though  the  '*  stigma  "  is  usually  described 
as  being  single  and  funnel-form,  it  would  seem  that  a  strictly  cor- 
rect form  of  expression,  from  the  morphological  standpoint,  would 
be  that  there  were  ^ve  stigmas,  united  by  a  thin  membrane  into  a 
circular,  web-like  disk.  In  the  flowers  before  me  there  are  ten 
stamens,  but  these  are  certainly  in  two  series  of  ^\e  each,  one  set 
rather  larger  than  the  other.  The  upper  and  larger  series  alternate 
with  five  of  the  scales,  and  press  the  anthers  close  up  under  the  fine 
stigmatic  portions  on  the  edge  of  the  disk,  and  in  this  way  effectu- 
al! v  secure  self-fertilization.  The  next  series  of  h\e  are  shorter, 
and  always  keep  the  anthers  free  from  connection  with  the  stigmas. 
Both  series  of  stamens,  however,  have  the  hairy  filaments  curved  in 
toward  the  ovarium  as  if  they  also  would  have  become  adherent 
scales  if  they  had  had  a  fair  chance.  At  the  base  of  the  ten  sta- 
mens, and  alternate  with  them,  are  ten  horn-like  processes,  evidently 
each  alternate  one  being  slightly  smaller  than  the  other,  represent- 
ing two  series  which  we  may  term  either  abortive  stamens  or  abor- 
tive petals,  as  suits  best  the  morphological  view.  These,  however, 
curve  outward  and  downward  instead  of  inward,  and  should  pos- 
siblv  be  classed  with  the  corolliferous  rather  than  the  staminal 
system  which,  as  above  noted,  possesses  an  incurved  tendency.  From 
the  apex  of  these  glands,  however,  a  large  quantity  of  sweet  liquid 
exudes  and  they  might  be  termed  "  nectaries,"  if  there  were  any 
separate  place  for  such  organs  in  the  morphological  type.  There 
are  five  petals  and  it  is  singular  that  three  of  these  seem  always 
to  be  twisted,  folding  over  each  other  from  right  to  left  while 
one  petal  is  usually  backed  by  the  two  adjoining  (imbricate) 
plates,  the  edges  of  these  almost  meeting  behind  the  petal  which 
they  enclose.  Outside  of  these  we  have  the  remains  of  five  sepals, 
varying  so  much  in  size  that  occasionally  but  two  can  be  recognized. 
It  will  be  seen  that  this  conception,  as  fortified  by  observa- 
tion, makes  the  flower  far  less  of  a  departure  from  the  usual  types 
of  Ericaceae,  and  places  the  genus  more  in  harmony  with  its  fel- 
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lows.  Comparing  the  points  here  made  with  specimens  of  Gayhtssada 
dumosa  before  me,  the  stigma  may  be  seen  to  be  disc-shaped,  as  in 
Pj/rola,  with,  however,  ten  stigmatic  points  on  the  margin  of  the 
disc,  indicating  a  lO-carpellary  structure.  The  ten  flat  anthers 
press  closely  against  the  style,  and  can  be  safely  taken  as  the  ana- 
logues of  the  ten  adherent  scales  through  which  the  pistil  seems  to 
protrude  in  Monotropa. 

Taking  up  now  Pyrola  rottmdifolia,  we  find,  in  the  earlier  stages, 
such  a  wheel-shaped  disc  in  the  stigma  as  may  be  seen  in  Mono- 
troptty  but  with  age  they  advance  beyond  the  membranous  connec- 
tive and  thus  give  us  the  "  5-rayed  stigma  "  of  authors. 

If  we  now  take  up  Moneses  uvijlora,  the  "  ten  stamens  "  are  found 
to  be  in  series.  Two  of  these  series  consist  of  three  stamens  each, 
two  series  of  but  a  single  stamen  each,  but  occasionally  there  are 
two  stamens  in  each  of  the  latter  sets,  which  make  the  full  comple- 
ment of  ten,  and  we  see  here  the  tendency  to  a  suppression  of  part« 
is  very  strong. 

The  whole  lesson  teaches  the  morphological  unity  of  type  in  the 
sections  of  Ericaceaj  to  a  greater  degree  than  usually  supposed, 
and  that  the  cohesion  or  freedom  from  cohesion  of  the  various 
cycles  comprising  the  theoretical  foliar  system  is  the  chief  govern- 
ing influence  in  the  formation  of  genera  in  the  order. 

Vitality  of  Seeds.     Lysimachia  atropurpurea. 

That  seeds  will  live  long  in  the  earth  in  many  eases  is  a  general 
belief,  but  too  frequently  the  facts  presented  are  open  to  objection. 
Direct  and  incontestible  evidence  is  still  desirable.  I  am  accus- 
tomed to  sow  seeds  for  the  purpose  of  botanical  examination  and 
for  specimens.  In  1880 1  had  a  few  plants  from  seeds  of  the  Euroi>ean 
annual,  Lysimachia  atropurpurea.  After  a  study  of  the  plant  no 
further  seeds  were  collected.  In  the  winter  following,  this  part  of 
my  garden  was  given  up  to  building  operations,  and  the  earth  filled 
in,  several  feet  in  depth,  over  where  the  Lysimachia  grew,  and  on 
this  large  evergreens  were  planted.  Last  spring  one  of  these  ever- 
greens was  removed  and  a  hole  left,  nearly  two  feet  deep.  In  the 
bottom  of  this  hole  a  Lysimachia  plant  came  up  this  summer. 
There  can  be  no  other  explanation  than  that  the  seeds  had  been 
there  six  years,  as  no  Lysimachia  has  l)een  growing  in  my  garden 
since. 

For  some  days  prior  to  August  22,  I  took  the  plant  under  close 
examination  from  day  to  day.     That  plants  do  not  grow  continu- 
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ously  but  advance  from  stage  to  stage  by  leaps — making  consider- 
able rests  between  the  stages — is  well  illustrated  by  the  flowers  of 
this  plant  After  the  flower  bud  has  reached  a  stage  ready  for 
expansion,  it  rests  for  a  day  but  the  style  continues  to  grow  and 
pushes  through  the  closed  flower  bud  to  the  extent  of  about  two 
lines.  Then  it  rests,  and  the  corolla  opens  and  assumes  an  erect 
campanulate  form.  The  stamens  grow  as  the  petals  lengthen,  but 
continue  growing  for  a  day  after  the  corolla  is  at  rest,  continuing  till 
they  exceed  the  style,  the  anthers  forming  a  close  circle  just  above 
the  stigma,  when  they  discharge  their  pollen  over  it.  As  every 
flower  is  fertile,  and  the  plant  produces  seeds  profusely,  I  surmised 
that  the  flowers  must  self-pollinate  but  the  advance  of  the  pistil, 
with  its  evidently  receptive  stigma,  so  long  before  the  maturity  of 
the  anthers,  seemed  theoretically  against  this  view.  In  a  large  area 
of  these  flowers,  where  some  plants  in  bloom  would  mature  in' 
advance  of  the  others,  insects  might  convey  the  gelatinous  pollen  to 
the  exposed  pistils  on  other  plants.  In  this  one  specimen,  however, 
there  were  no  insect  visitors  observed  except  an  occasional  sand 
wasp,  and  the  effect  was  only  to  help  the  stigma  to  its  own  pollen. 
This  plant  was  certainly  self-fertile,  though  the  conditions  seem  to 
be  such  that  it  might  be  cross-fertilized  under  favorable  circum- 
stances. 

Campanula  rotundifolia. 

A  large  branch  of  specimens,  placed  in  water  for  a  week,  pre- 
sented some  remarkable  variations.  The  lobes  in  most  instances 
were  about  one-fourth  the  depth  of  the  campanulate  corolla,  in 
some  instances  one-third.  In  one  case  the  corollas  on  the  stem  were 
cut  to  fully  one-half  their  length,  and  the  lobes  spread  so  that  with 
a  little  more  effort  the  corollas  would  have  been  rotate !  The  flowers 
of  this  species  of  Campanula  are  centrifugal,  the  terminal  one 
opening  first.  A  number  of  these  terminal  flowers  were  10-lobed 
with  ten  stamens,  still  more  with  six  lobes  and  six  stamens,  but  the 
majority  were  normal  with  five  lobes  and  fi\Q  stamens.  In  one  flower 
with  fivQ  lobes,  the  five  stamens  had  been  transformed  to  petals,  and 
it  is  worthy  of  note  that  these  five  were  separate  and  not  united  into 
a  monopetalous  corolla  similar  to  the  outer  series.  On  the  same 
stalk,  another  flower  had  two  of  the  stamens  somewhat  petaloid 
instead  of  antheriferous.  Two  other  flowers  on  the  same  stalk  were 
normal. 
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Although  the  flowers  of  Campanula  rotundifoliu  are  classed  as 
proterandrous,  the  pollen  is  not  ejected  from  the  anther  cells  till 
after  the  corolla  has  opened  and  the  hairy  pistil  has  been  developed 
considerably  beyond  the  line  of  the  anthers,  though  most  of  the 
genus  seem  to  discharge  their  pollen  while  still  in  the  bud.  The 
stamens  wither  soon  after  the  anthers  have  discharged  their  pollen. ' 
In  the  flowers  in  this  large  branch  the  stigmas  do  not  expand  till 
the  fourth  day  after  flowering.  In  the  quiet  atmosphere  of  the  room 
and  in  the  absence  of  all  insects  that  are  usually  considered  aids  in 
fertilization,  there  seems  to  be  no  pollen  on  the  stigmatic  surfaces, 
but  capsules  are  all  enlarging,  and  the  young  seeds  swelling  as  if 
the  fertilization  of  the  flowers  had  been  perfected.  It  is  difficult  to 
believe  that  in  some  manner  fertilization  has  not  taken  place.  Only 
the  full  ripening  of  the  seed  could  positively  prove  this  point. 
Unfortunately  I  had  not  the  opportunity  to  test  it. 

The  variation  of  the  color  in  the  flowers  of  this  branch  may  be 
noted.  During  the  week  that  I  had  them  under  observation, 
there  may  have  been  between  two  and  three  hundred  flowers. 
Some  were  nearly  white,  others  of  a  rosy  purple,  the  majority  blue. 
The  observations  were  concluded  on  the  15th  of  July. 

CORNUS  CANADENSIS. 

Some  of  the  exotic  species  of  (hnnis  are  dioicious,  but  there  is  no 
record  of  dioecism  in  any  of  the  American  species.  The  plant  is  very 
common  on  Mt.  Desert  Island.  Near  Northeast  Harbor  I  spent 
several  hours,  July  27th,  examining  these  plants  particularly, 
amongst  other  things,  and  would  frequently  find  large  patches  that 
were  evidently  the  production  of  several  years  by  underground 
stolons,  entirely  barren.  Other  patches  would  have  a  single  berry 
in  the  central  portion  of  the  cyme  and  all  the  others  barren. 
Other  patches  were  abundantly  prolific.  It  is  a  safe  inference  that 
some  plants  are  monwcious  and  others  wholly  dioecious. 

As  it  is  well  understood,  the  leaves  are  really  in  opposite  pairs,  the 
verticil  being  formed  by  the  suppression  of  the  internodes  and  axil- 
lary bud:*.  One  specimen  was  found  in  which  two  axillary  buds 
had  produced  branches,  and  these  two  again  produced  each  two 
more  from  their  apices.  These  four  branches  were  terminated  by 
four  heads  of  flowers,  each  with  its  four  milk-white  bracts  which  in 
the  midst  of  so  many  companion  plants  with  numerous  red  berries 
had  a  unique  effect. 
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As  in  the  great  dogwood,  Comus  fiorida,  some  of  the  bracts  are 
shaded  from  light-rose  to  deep  pink,  as  appeared  from  some  belated 
flowering  plants. 

The  so-called  '* bracts"  of  these  species  of  Connn^j  as  I  have 
noted  elsewhere,  are  not  true  bracts  but  merely  simulate  them. 
They  are  flower  bud  scales  which  have  taken  on  renewed  growth, 
carrying  along  the  earlier  formation  which,  during  the  winter,  acted 
as  a  bud  scale  and  which,  in  the  spring  season,  gives  the  dark  obtuse 
apex  to  the  "  bract." 

Aralia  hispida. 

An  interesting  feature  in  many  plants  is  that  while  the  inflores- 
cence, as  a  whole,  may  be  centripetal  the  flowers  themselves  are 
centrifugal.  Aralia  hispida  is  a  good  illustration.  While  the  ter- 
minal umbel  is  the  first  to  flower,  the  flowers  themselves  in  each 
umbel  are  centrifugal. 

Of  special  interest  in  this  species  is  the  fact  that  while  all  the 
male  flowers  have  but  five  stamens,  fully  one-fourth  of  the  female 
flowers  have  six  carpels. 

LUZULA  CAMPESTRIS. 

The  appendages  at  the  base  of  the  seeds  in  some  species  of 
Liiztfla  are  well  known.  It  occurred  to  me  to  endeavor  to  ascertain 
their  special  function.  No  theoretical  conception  as  to  their  func- 
tion or  place  in  the  economy  of  plant  life  could  be  satisfactorily 
formed.  A  novel  point  seemed  to  be  that  long  after  the  flower  stalk 
had  become  dry,  and  the  valves  of  the  capsules  expanded,  the  seeds 
were  held  in  place  by  the  appendage,  hanging  loosely  from  side  to 
side  as  the  capsule  might  be  turned  about.  While  so  many  plants 
have  arrangements  for  projecting  seeds  from  the  capsules,  it  seemed 
remarkable  that  this  should  be  specialized  to  retain  them. 

CaKILE  AMERICANA. 

The  flowers  being  unexceptionally  fertile  led  me  to  infer  that  they 
were  self-pollinate.  Examining  a  large  number  at  Atlantic  City  in 
the  middle  of  June,  I  found  this  to  be  the  case.  The  anthers  press 
against  the  stigma  and  cover  it  with  their  own  pollen  before  the 
bud  expands.  A  remarkable  feature  in  the  Atlantic  City  flowers  is 
the  comparatively  small  size  of  the  petals,  and  in  a  large  number 
of  flowers  only  a  single  pair  of  petals  are  produced,  the  flowers  los- 
ing in  these  cases  their  cruciferous  form.    At  Seal  Harbor,  Maine 
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a  month  later,  no  bipetalous  flowers  were  noticed,  but  the  same  fer- 
tilization in  the  unexpanded  flower  occurred.  The  Maine  plants 
have  a  more  zigzag  habit  of  growth,  and  the  leaves  are  more  den- 
tate (in  many  cases  pinnatifid),  than  in  the  Atlantic  City  plants. 

Hypericum  ellipticum. 

Generic  characters,  like  those  of  species,  are  often  found  running 
so  close  together  that  it  is  diflicult  to  draw  a  dividing  line.  No  one 
would  question  the  propriety  of  separating  Ascynim'  and  Hyperi- 
cum :  Ascyrurtiy  "  sepals  four,  very  unequal ;"  Hypericum,  '*  sepals 
five,  somewhat  equal."  In  this  species  there  are  really  but  four 
sepals,  but  a  minute  bract  does  duty  as  a  fifth  sepal.  The  sepals  are 
almost  as  unequal  as  those  of  any  species  of  Ascyrum  could  be. 

Trifolium  hybridum. 

So  much  has  been  said  of  the  relations  between  insects  and  the 
flowers  of  clover  that  more  would  seem  superfluous,  but  of  Trifoliuvi 
hybridum,  the  Alsike  or  Swedish  clover,  few  observations  have  been 
specially  recorded.  Of  late  years  this  species  has  become  common 
on  Mt.  Desert  Island,  at  least  it  is  very  common  about  Seal  Harbor, 
where  the  unusual  beauty  and  fragrance  of  the  flowers  press  it 
closely  on  our  attention.  Observing  that  every  flower  seemed  fer- 
tile, I  anticipated  self-fertilization,  and  found  that  this  was  the  case. 
In  the  unopened  bud,  just  before  the  expansion  of  the  petals,  the 
stamens  and  pistils  are  of  equal  length.  The  anthers  press  closely 
against  the  stigmatic  surface  of  the  pistil  and  discharge  the  pollen 
therein  before  the  flower  opens.  After  expansion  the  flattened  keel 
presses  and  keeps  pressed  together  the  stamens  and  pistil,  prevent- 
ing any  exposure  at  any  time.  The  stamens  and  pistil  remain  thus 
entombed  through  life,  dying  eventually  in  each  other's  arms.  If  an 
insect  or  the  thumb  nail  be  pressed  against  the  base  of  the  keel  the 
pistil  and  stamens  are  set  free,  but  only  to  expose  the  pollen-covered 
stigma.  Many  species  of  plants  have  their  stamens  and  pistils  so 
arranged  that,  though  close  fertilization  is  the  rule,  the  use  of  for- 
eign pollen  is  not  an  absolute  impossibility,  though,  when  we  con- 
sider how  few  seeds  of  a  crop  ever  get  a  chance  to  grow  again, 
the  physiological  value  of  an  occasional  cross  on  a  seed  which  has 
small  chance  of  ever  growing  is  not  apparent.  But  even  this 
chance  is  lost  to  this  species  of  clover  as  found  growing  here  in 
July,  for  the  abundant  fertility  is  certainly  due  to  self-pollination, 
and  cross-fertilization  is  wholly  out  of  the  (luestion.     Bees  do  not 
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seem  abundant  in  this  locality.     Only  a  small  species  of  bumble- 
bee was  observed  at  any  time,  and  none  visiting  these  clover  flowers. 

Lathyrus  maritimus. 

I  have  pointed  out  in  previous  contributions  that  when  leaf- 
growth  is  arrested  to  form  bud-scales,  sepals,  or  petals,  the  laminal 
portion  or  blade  usually  becomes  effete,  and  it  is  usually  the  stipular 
portions  or  dilated  bases  of  the  leaves  that  are  transformed  to  do 
the  protective  work.  In  Lathyrtis  maritimus  this  is  particularly 
obvious,  the  large  stipules  being  fully  formed,  and  acting  as  pro- 
tectors of  the  young  buds,  even  before  the  rest  of  the  leaf-blade  is 
developed.  If  no  leaf-blade  proper  were  produced  at  all,  and  the 
axial  growth  arrested,  these  stipules  would  be  reduced,  and  then 
properly  be  termed  bud  scales. 

Many  species  of  Lathy  run  are  on  record  as  being  self-fertilizers. 
No  note  seems  to  have  been  made  of  L.  mamtimiis.  At  Seal  Harbor 
every  flower  seemed  fertile,  indicating  self-fertilization.  Unless  the 
flowers  are  disturbed  the  stamens  and  pistil  remain  to  the  last  wholly 
enclosed  by  the  keel.  When,  however,  a  visiting  insect  presses  the 
keel  downward,  the  upper  portion  of  the  style  projects  considerably 
beyond  the  apex  of  the  keel,  but  the  stamens  remain  wholly  included. 
An  insect  in  search  of  honey,  covered  with  pollen  beneath,  might, 
then  easily  cross-fertilize  the  flowers,  but  as  the  anthers  seem  never 
exposed  in  these  flowers,  so  far  as  I  could  ascertain,  there  is  no  pollen 
collected  by  the  bee  for  transmission  to  another  flower.  A  pecul- 
iarity of  this  species  seems  to  be  that  the  vexillum  presses  down  and 
clasps  the  keel  in  the  earlier  stages  of  an  thesis,  preventing  the 
ingress  of  insects,  and  it  is  only  in  the  later  stages,  after  self-fertil- 
ization has  been  fully  accomplished,  that  the  vexillum  becomes 
erect,  and  the  entrance  of  insects  permitted.  This  species  will  have 
to  be  classed  with  those  already  admitted  to  be  absolutely  self- 
fertile. 

LONICERA  Cn':RULEA. 

It  is  many  years  since  I  handed  to  our  good  friend  Professor  Asa 
Gray,  some  evidence,  as  I  supposed,  questioning  the  soundness  of 
the  belief  that  leaf  blade  has  its  primary  origin  at  the  node  from 
which  it  seems  to  spring.  The  sententious  reply  I  shall  never  for- 
get, "nevertheless,  I  maintain  that  decurrence  is  decurrence."  For 
all  the  overshadowing  eminence  of  this  great  and  good  man  facts 
continually   come   before   me   that  seem    inexplicable   under   the 
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accepted  hypothesis.  It  seems  to  me  that  the  origin  of  leaf-blade 
must  be  at  some  indefinite  place  below  the  point  of  departure  from 
the  axis,  and  that  "decurrence"  is  simply  the  effect  of  an  irregular 
meeting  of  the  edges  of  the  clasping  leaves.  In  the  case  of  plants 
which  have  the  young  branches  square  or  flat-stemmed,  but  round 
in  their  after  stages,  it  would  seem  that  the  only  way  of  accounting 
for  it  is  by  conceiving  the  union  of  the  edges  of  the  blades  as  they 
clasp  the  stem. 

An  examination  of  some  specimens  of  Lonicera  coeruiea  brought 
me  at  Seal  Harbor  by  Mr.  Redfield  July  22nd,  clearly  demon- 
strated that  this  was  the  case.  The  growth  of  the  present  year  is 
square-stemmed.  In  cutting  the  stems  across,  mid-way  between 
the  nodes,  the  costa  of  superposing  leaf  is  clearly  seen.  The  scales, 
at  the  termination  of  the  season's  growth  suggest  this  behavior  also. 
They  are  boat-shaped,  evidently  formed  from  a  theoretically  dilated 
base,  and  meet  by  their  edges.  Later  on,  incipient  leaf-blades  may  be 
seen  starting  from  their  terminal  points.  That  with  a  little  modifica- 
tion these  scales  could  have  been  elongated,  become  united  at  the 
edges,  closely  clasp  the  real  bark,  and  then  by  the  formation  of  leaf- 
blade  diverge  at  the  node,  seems  so  plausible  that  there  is  little 
doubt  that  this  has  been  the  process  during  the  vigorous  growing 
season. 

I  have  shown  elsewhere  that  the  rifting  of  bark  is  not  a  mechani- 
cal operation  due  to  the  growth  expansion  of  the  stem,  but  that  pro- 
vision is  made  in  true  bark  for  this  rifting  by  the  formation  of 
suber  cells  which  develop  after  a  certain  number  of  years  have 
elapsed,  and  which  disintegrate  the  bark  and  thus  permit  the 
expansion  of  the  wood  beneath.  Every  ligneous  plant  has,  by  a 
specific  growth  of  these  suber  cells,  its  own  special  manner  of  pro- 
viding for  the  opening  of  its  bark.  In  Lonicera  ccerulea  and  similar 
plants  with  square  stems,  or  decurrent  leaves  on  the  young  growth, 
there  are  none  of  the  suber  cells  on  the  external  epiderm  which  truly 
formed  bark  should  have.  In  the  specimens  brought  me  the  "square" 
or  external  layer  had  not  been  thrown  off,  and  by  a  little  help  from 
the  knife,  I  was  able  to  detach  the  whole  from  a  branched  specimen, 
just  as  if  it  had  been  a  paper  mask.  This  epiderm,  having  no  cork 
cells,  has  to  burst  by  drying  or  by  the  expansion  of  the  woody  axis, 
and  the  rupture  is  down  the  weakest  line  of  union,  namely,  where 
I  have  conceived  the  hypothetical  union  of  the  edges  to  have  been. 
The  square  stem  is  then  changed  to  a  round  one,  the  epiderm  of 
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which  18  strewn  with  minute  ovoid  nests  of  cork  cells.  From  the 
well  ascertained  facts  as  to  the  manner  of  bark  formation  the  outer 
epiderm  could  not  possibly  have  been  formed  in  the  same  manner 
as  the  hypoderm,  namely,  by  the  differentiation  of  the  horizontal 
cells,  but  could  only  have  originated  from  an  independent  exoge- 
nous growth,  such  as  a  supposititious  enclosure  by  a  clasping  leaf- 
blade  could  produce.  Aside  from  these  considerations  the  contin- 
uity of  the  nerves  in  this  intra-nodal  sheath  with  the  nerves  of  the 
leaf-blade  indicated,  clearly  shows  the  identity  of  their  origin. 

It  may  be  said  in  brief  that  while  plants,  generally,  in  their  first 
year's  growth,  have  only  two  separate  systems — wood  and  a  single 
layer  of  bark — a  section  of  Lonicera  cceruleoy  and  plants  constructed 
on  a  similar  plan,  have  three,  the  outer  layer  of  which,  by  the  absence 
of  suber  cells  and  other  characteristics,  clearly  is  not  true  bark. 
There  seems  to  me  little  doubt  but  square-stemmed  annual  growths 
or  the  appearance  of  decurrence  on  growing  stems,  is  due  to  the 
fact  that  the  leaves  have  really  originated  below  the  point  from 
which  they  seem  to  emerge,  and  that  the  angularity  or  decurrence 
is  due  to  the  more  or  less  imperfect  meeting  of  the  edges  of  these 
leaves  when  clasping  the  stem. 

Raphanus  sativus. 

The  garden  radish  is  admittedly  self-fertile,  but  noting  on  the 
14th  of  August  an  unusually  large  number  of  the  cabbage  butterfly 
(Pier is  rapiz)^  as  well  as  several  other  Lepidoptera,  about  them,  I 
was  led  to  make  an  extended  observation  with  some  novel  results. 
There  were  a  large  number  of  plants  in  the  row  under  observation, 
and  the  remarkable  difference  in  fertility  in  the  different  plants, 
first  attracted  my  attention.  In  some  cases,  possibly  three-fourths 
of  the  flowers  had  produced  seed  vessels,  in  others,  about  half,  while 
some  plants  had  only  a  few  scattered  pods.  As  the  plants  were  still 
flowering  freely,  good  opportunity  was  afforded  to  see  how  far  sexual 
conditions  might  influence  these  several  characteristics.  There  were 
found  some  remarkable  morphological  peculiarities  worth  noting. 

In  one  flower  one  of  the  basal  glands  had  developed  to  a  perfect 
pistil,  which  was  half  the  length  of  the  normal  one !  As  there  have 
been  different  views  of  the  nature  of  these  glands,  may  we  not  regard 
them  as  undeveloped  axillary  buds  ?  In  this  flower  instead  of  four 
long  and  two  short,  the  whole  six  stamens  were  of  equal  length. 

Another  flower  had  but  three  long  stamens,  and  these  a  little 
longer  than  the  pistil  at  this  stage  of  blossoming.     Of  course  in  this, 
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as  in  many  cruciferae,  the  capsule  elongates  after  petals  and  stamens 
fall.    The  two  short  stamens  were  normal. 

Another  flower,  in  addition  to  the  normal  six  stamens  had  two  of 
the  petals  antheriferous.  There  was  but  a  very  slight  attempt  at 
petal  bearing.  It  is  worthy  of  note  that  the  insertion  of  these 
antheriferous  petals  was  much  more  nearly  opposite  the  glands  than 
usual,  indicating  that  a  disturbance  of  the  spiral  growth  co-existed 
with  the  abnormal  condition  of  the  petals. 

Three  flowers  had  a  third  gland.  In  one  flower  the  third  gland 
was  only  half  the  size,  but  in  other  respects  similar  to  the  others ; 
in  the  other  two  the  extra  glands  were  long  and  horn-like,  as  if  they 
were  partially  developed  pistils. 

Another  flower  had  three  long  and  three  short  stamens.  Two 
flowers  were  found  with  three  series  of  stamens,  each  series  of  two,  of 
different  length.  In  these  the  upper  pair  curved  inward,  touching 
the  stigma  by  the  upper  portion,  the  anthers,  however,  recurving 
from  the  pistil. 

A  flower  with  four  glands  was  another  surprise.  One  of  the  two 
normal  ones  was  unusually  large  and  5-lobed  at  the  apex.  The 
two  extra  glands  are  between  the  shorter  pair  of  filaments. 

Another  had  the  four  long  filaments  colored  like  the  petals,  while 
the  filaments  of  the  two  short  were  white  and  transparent. 

It  is  well  to  note  that  while  the  insertion  of  the  short  stamens  is 
always  under  the  normal  glands,  the  extra  glands  are  between  the 
pairs,  indicating  that  they  belong  to  a  distinct  cycle  from  the  other 
two. 

Examining  the  flower-bud  while  comparatively  young,  a  unicel- 
lular transparent  hair  is  found  at  the  apex  of  each  sepal,  which  is 
early  deciduous,  leaving  a  bulb-like  base,  which  might  easily 
become  a  "  gland  "  under  some  morphological  change. 

The  upper  portions  of  the  filaments  connive,  and  might  without 
close  examination  be  regarded  as  united.  It  may  be  noted  that  on 
the  opening  of  the  flower  the  lower  portion  of  the  sepals  separate 
first,  leaving  the  upper  portions  to  connive  to  the  last.  In  some 
flowers  the  sepals  remain  united  to  the  last,  and  are  nionosepalous. 

In  a  number  of  plants  which  had  only  a  few  seed  pods  on  them, 
the  anthers  were  evidently  barren.  These  plants  have  had  these 
few  fertile  flowers  pollenized  by  insects.  In  other  plants  the  four 
long  stamens  would  be  barren,  wiiile  the  two  short  stamens  would 
have  abundant  pollen. 
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The  conclusiou  left  on  the  mind  of  the  observer  was  that  some 
plants  of  the  radish  were  arranged  for  self-fertilization,  and  others 
required  the  intervention  of  insects,  but  that  this  so-called 
"  arrangement "  was  brought  about  through  various  phases  of  nutri- 
tion affecting  the  growth  of  different  portions  of  the  plant,  and  in 
which  special  arrangements  for  fertilization  had  no  primary  place. 

On  the  Nature  of  the  Verruci-:  in  Some  Convolvulace.^. 

The  stems  of  some  Convolvulacea?,  notably  the  one  in  common 
cultivation  as  "  Moon-flower  "  {Calonyction  speciosum  Choisy,  Ipovioea 
Bona  nox  Linnaeus),  are  verrucose.  No  explanation  of  the  nature  or 
functions  of  these  warty  processes  has  ever  been  given,  so  far  as  the 
knowledge  of  the  writer  extends.  Horticulturists  who  have  given 
any  thought  to  the  matter  have  regarded  them  in  the  light  of 
attempts  at  root  formation  or  as  somewhat  akin  to  the  rootlets  along 
the  branches  of  ivy  ;  but  these  have,  been  only  passing  impressions. 
A  critical>  examination,  however,  shows  that  they  have  no  central 
system,  as  true  rootlets  have,  nor  have  they  a  root-cap,  as  we  find 
on  genuine  fibres. 

It  occurred  to  me  to  note  the  behavior  of  Cnsnda^  when  grow- 
ing where  it  could  not  readily  find  a  host  plant.  It  produces  haus- 
toria  ready  to  fasten  on  its  victim  when  the  opportunity  might  offer. 
The  structure  of  these  processes  and  those  of  Calmiyction  seem 
identical.  As  it  must  be  conceded  that  Cuscuta  is  a  genus  of 
degenerate  Convolvulacese,  or  rather  a  genus  of  plants  that  has 
come  in  the  course  of  ages  to  be  able  to  live  on  other  plants,  it  does 
not  seem  improbable  that  these  seeming  excrescences  on  the  Caio- 
nyction  may  be  incipient  haustoria,  and  that  in  the  future  other 
Convolvulaceic  besides  Cudcuta  may  become  parasitic.  It  must  be 
said,  however,  that  in  many  examinations  I  have  made  where  these 
supposititious  haustoria  have  been  brought  into  close  contact  with 
other  growing  vegetation  to  such  an  extent,  in  some  instances,  as 
not  to  afford  room  for  the  usual  longitudinal  development,  the 
excrescences  have  become  flattened  rather  than  make  any  attempt 
to  penetrate  the  tissue  of  the  approximating  plant.  This,  however, 
may  not  militate  against  the  supposition  that  these  warty  excres- 
cences are  incipient  haustoria,  unless  the  proposition  that  in  plants 
environment,  or  more  properly,  perhaps,  environment  to  a  great 
extent,  is  the  leading  factor  in  the  evolution  of  characteristic  forms. 
Such  a  proposition,  to  my  mind,  implies  that  the  change  in  form 
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should  be  responsive  at  once  to  the  force  that  induced  it.  One  can 
scarcely  imagine  a  change  in  form  to  occur  in  a  plant,  responsive  to 
irritation  received  from  external  causes  bv  its  ancestors  hundreds, 
perhaps  thousands,  of  generations  previous.  But  if  we  take  the 
succession  of  forms  we  know  to  have  occurred,  and  know  to  have 
been  evolved  from  closely  related  forms,  as  following  in  obedience 
to  some  law  of  growth  as  yet  hidden  from  us,  we  can  have  no  diffi- 
culty in  suspecting  that  when  the  fulness  of  time  shall  arrive  these 
analogues  of  haustoria  will  have  full  parasitic  functions. 

Polygonum  cilinode. 

In  a  few  instances,  by  no  means  common,  I  found  July  12th 
at  Seal  Harbor,  Mt.  Desert  Island,  branches  of  Polygonum  cili7iode, 
which  instead  of  being  climbing  were  sarmentose,  and,  bending 
over,  had  rooted  at  the  tip  and  formed  a  large  terminal  bud  as  we 
find  in  some  species  of  Bubtis,  Many  were  found  of  a  sarmentose 
or  trailing  habit,  with  no  disposition  to  climb,  though  the  facilities 
for  climbing  were  within  reach.  In  among  the  ramiBcations  of  the 
roots  of  these  rooting  tips  were  numerous  cleistogene  flowers,  perfect- 
ing sometimes  wholly  underground.  The  flowers  in  the  climbing 
branches  are  of  two  kinds  as  I  have  noted  in  other  Polygonums,  one 
always  closed  and  fertile,  the  other  open,  apparently  perfect  in  all 
respects,  but  barren.  The  inflorescence  is  formed  of  continuously 
branching  axillary  buds,  and  the  only  check  to  a  further  contin- 
uance of  growth,  seems  to  be  exhaustion.  The  growth  ends  with 
depauperate  buds.  The  species  is  evidently  on  the  border  line  evolu- 
tionarily  speaking  between  the  merely  upright  and  the  climbing 
species. 

ASTEK  TATA  RICA. 

This  Asiatic  species  exhibits  in  its  inflorescence  a  curious  mixture 
of  characters  separate  in  other  species.  The  upper  portion  of  the 
panicle  is  corymbose  and  comprises  about  a  dozen  flowers,  which 
are  centripetal,  the  central  flower  opening  first.  The  flowers  are 
quite  gay  with  their  numerous  violet-colored  rays.  The  lower 
flowers  on  the  outer  branches  of  the  corymb,  are,  however,  rayless ; 
below  this  corymb  is  a  conical  panicle  of  a  foot  or  more  in  length. 
The  lower  branches  of  this  panicle  extend  six  inches  or  more,  and 
these  lateral  branches  gradually  shorten  till  they  are  scarcely  an 
inch  long.  These  branches  are  all  centripetal  in  their  growth  from  the 
central  axis,  but  the  flowers  are  centrifugal.     In  all  the  upper  flowers. 
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those  on  the  shorter  branches  of  the  panicle  are  discoid,  as  are  the 
lateral  ones  on  the  brancblets. 

The  explanation  seems  to  involve  the  question  of  rhythmic  growth. 
Rest  had  been  nearly  reached   at  the  point  represented   by  the 


apex  of  the  cone,  when  the  new  flow  of  growth  resulted  in  the 
terminal  corymb. 

To  form  the  centripetal  character  of  the  inflorescence  the  axillary 
buds  remain  at  rest  until  the  branch  has  reached  its  final  length, 
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when  the  growth  wave  returns,  starting  each  bud  again  to  develop- 
ment in  this  reflex  action.  As  it  is  the  lower  and  more  slender 
pedicelled  flowers  which  are  discoid,  nutrition  has  evidently 
determined  the  absence  of  rays,  but  whether  this  point  was  decided 
during  the  upward  or  the  reflex  movement  of  the  growth-wave  could 
not  be  determined,  though  the  former  seems  the  most  probable. 

The  annexed  figure  from  the  dried  specimen  on  the  table  shows 
the  conical  growth  of  the  panicle  almost  to  a  rest,  and  the 
subsequent  resumption  of  active  growth  to  form  the  terminal 
corymb. 
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FBELIMIKABT  OUTLINE  OF  A  NEW  CLASSIFICATION  OF  THE  HELICES. 

BY   HENRY   A.   PILSBRY. 

For  several  years  the  writer  has  been  accumulating  data  bearing 
UDon  the  natural  classification  of  the  Helicoid  land  snails.  It  has 
been  thought  desirable  to  place  before  students  of  this  group  some 
of  the  general  results  attained,  and  to  invite  their  friendly  crit- 
icism. 

It  will  be  understood  that  the  consideration  of  many  important 
points,  such  as  the  relations  of  Helices  to  certain  Bulimoid  groups, 
*must  be  omitted  from  so  brief  and  synoptical  a  paper  as  this ;  the 
author's  aim  being  simply  to  place  before  malacologists  the  outlines 
of  a  classification  essentially  modern  and  essentially  original.  It 
can  scarcely  be  expected  that  an  arrangement  in  which  most  of  the 
traditions  of  our  Fathers  in  Conchology  have  been  disregarded, 
will  prove  acceptable  to  all,  or,  indeed,  in  all  respects  worthy  of 
acceptance;  but  it  is  hoped  that  it  will  be  found  an  improvement 
on  previous  systems. 

The  anatomical  details  of  numerous  groups  herein  for  the  first 
time  described  will  be  figured  in  the  author's  more  elaborate  work 
now  in  preparation,  to  be  issued  in  1893.* 

The  notes  given  below  under  each  genus  must  not  be  taken  for 
complete  generic  diagnoses.  I  hold  that  for  the  establishment  of 
genera  the  characters  of  the  shell  must  be  taken  into  account,  as 
well  as  those  of  the  genital  system  and  of  the  jaw  and  lingual 
ribbon.  For  the  formation  of  groups  higher  than  genera,  certain 
modifications  of  the  genitalia  seem  to  be  most  constant  and  availa- 

^The  principal  authorities  consulted  are  the  following : 

Binney,  \V.  G.,  Terr.  Moll.  U.  S.  vol.  V,  etc. 

Pfeffer,  Georg,  Beitr.  zur  Kenntniss  Mex.  1.  u.  fr.-w.  Conch.,  etc. 

Fischer,  Paul,  Numerous  papers  in  the  Jour,  de  Conch,  and  Moll.  Mex.  ct 
Guat. 

Hedley,  Chas.,  Proc.  Roy.  Soc.  Queensl.  and  Proc.  Linn.  Soc.  N.  S.  W. 

Hutton,  F.  \V.,  Trans.  N.  Z.  Institute. 

V.  Ihering,  H.,  Morphol.u.  Sys-t.  des  Genit.  von  Helix.  This  paper,  the  ^rj//r 
Thiel  oi  which  is  before  me.  is  a  very  valuable  one  and  indispensable  to  the  stu- 
dent of  Pulmonale  morpholopy. 

I^hmann,  Die  Lebenden  Schn.  Stettins. 

Pilsbry,  H.  A.,  Proc.  Acad.  Nat.  Sci.  Phila..  1888-1892. 

Schmidt,  A.,  Des  Geschlechisap.  der  Stylom. 

Schako,  G.,  Numerous  papers. 

Semper,  C,  Reisen  im  Archip.  Phil.  Landmoll. 

Suter,  H.,  Trans.  N.  Z.  Institute. 

Tappaione  Canefri,  C,  Annali  Mus.  Civ.  Genova. 
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ble.    Before  proceeding  with  the  descriptions  of  genera  it  may  be 
veil  to  describe  briefly  the  organs  to  be  discussed. 

In  the  accompanying  figure,  representing  the  genitalia  of  Helix 


CamancUa  plalyodon  Hr. 

plalyodon  Ffr.,  a  apeciea  of  the  island  of  Hainan,  the  male  system 
is  seen  branching  toward  the  right,  the  female  system  toward  the 
left.  The  systems  unite  below,  forming  the  vegiibvle  or  alrivm, 
sometimes  called  genital  cloaca  (c^.);  and  they  are  also  united 
above;  the  hermaphrodite  gland  or  ovote»tU,  giving  oS*  both  sper- 
matozoa and  immature  ova  which  travel  through  the  much  convo- 
luted hermaphrodite  duct  or  ovisperm  duct,  to  the  base  of  the 
aibnmen  gland,  where  the  duct  separates  into  oviduct  and  vas- 
dcferens. 

The  penis  (/>)  is  in  its  simplest  form  o  muscular  sack  receiving 
the  vas-deferens  (v.  d.)  and  the  retractor  mnacJe  (p.  p.)  at  its  sum- 
mit. There  are  often  developed  upon  the  penis  one  or  more  of  the 
following  accessory  organs:  (1)  the  appendix,'^  a  glandular  or 
tlagellum-like  organ  inserted  at  the  middle  or  near  the  base  of  the 
penis  sack  (see  this  volume,  plate  13,  fig.  F,  at  x,  x.)  ;  (2)  the 
penis-papilla  (seep. p.  of  the  annexed  figure)  seen  onlyby  splitting 
the  muscular  penis  wall.  This  papilla  is  perforated  near  its  base 
for  the  exit  of  the  spermatophores ;    (3)  the  epiphallu^  (*P''-),  a 

'See  V,  Ihering,  Motphol,  u,  Sy.-t.  Heli..  i,  p.  39U. 

'In  llie  epi  phallus  the  spermaioioa  are  gathered  into  variously  covered  ni35se!i,'or 
sperinaiophores.     Simroth  calls  ihe  correijionding  organ  in  the  slugs  the  "  Palit- 
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slender  continuation  of  the  penis  backward,  extending  to  the  inser- 
tion of  the  vas-deferens,  and  usually  continuing  beyond  this  inser- 
tion as  a  flagellum.  The  retractor  is  sometimes  situated  upon  the 
epi phallus  instead  of  at  the  apex  of  the  penis  itself,  this  arrange- 
ment being  shown  in  the  figure  here  given.  (4)  The  flagellum  (fl.) 
a  whip-lash  shaped  organ  inserted  upon  either  the  summit  of  the 
penis  or  upon  the  epiphallus.  The  female  system  consists  of  the 
vagina  (v.),  which  bifurcates  to  form  the  spermatheca  or  receptacu- 
lum  seminis  («p.),  and  the  uterus,  a  sacculated  organ  often  containing 
eggs  or  young  in  various  states  of  development.  Surmounting  the 
uterus  is  the  albumen  secreting  gland,  at  the  base  of  which  the 
hermaphrodite  duct  enters  the  oviduct  and  vas-deferens.  Besides  the 
•organs  above  described,  the  female  system  in  some  groups  possesses 
a  dart  sack  or  sacks  secreting  a  dart,  and  one  or  two  mncoxis  glands, 
these  organs  being  inserted  upon  the  vagina.  Another  organ  of 
rare  occurrence  is  the  appendlcula,  an  elongated  simple  diverticulum 
also  emptying  into  the  vagina.  This  diverticulum  is  supposed  by 
V.  Ihering  to  be  homologous  with  the  appendix  of  the  male  system  ; 
and  it  is  certainly  strong  evidence  of  the  correctness  of  his  view 
that  no  form  yet  known  possesses  both  appendix  and  appendicula. 
It  is  further  held  by  him  that  the  dart  sack  in  ZonitidcR  is  the 
homologue  of  the  appendix  ;  but  this  theory  requires  before  adop- 
tion much  stronger  evidence  than  has  been  given. 

From  the  foregoing  it  will  be  seen  that  the  following  points  should 
be  carefully  observed  when  dissecting  the  genitalia  of  Helices : 
Shape  of  the  penis  and  presence  or  absence  of  internal  papilla  and 
external  appendix ;  presence  or  absence  of  flagellum  or  epiphallus ; 
point  of  insertion  of  the  retractor  muscle  and  of  the  vas  deferens. 
Upon  the  female  system  should  be  noticed  the  absence  or  presence 
and  form  of  dart  sacks,  darts,  mucous  glands  or  appendicula ;  the 
length  of  the  spermatheca  duct ;  the  form  of  the  coeca  of  the  ovo- 
testis  and  whether  they  are  imbedded  in  the  liver  or  free;  and 
finally  whether  the  right  eye-peduncle  is  retracted  between  the 
branches  of  the  genitalia  or  to  the  left  side. 

The  flagellum,  the  dart  sack  and  accompanying  mucous  glands, 
and  the  diverticulum  upon  the  spermatheca  duct  may  be  regarded  as 
structures  developed  since  the  differentiation  of  the  Helices  from 
other  stocks;  but  the  appendix  and  probably  the  appendicula,  when 
present,  have  been  inherited  from  that  primordial  stock  from  which 
the  Helicidse,  Pupidtv*,  Bulimi  etc.  have  diverged.     As  is  sometimes 
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the  case  with  ancient  characters,  we  find  these  features  retained  in 
a  number  of  very  dissimilar  genera. 

The  characters  and  value  of  the  jaw  as  a  basis  for  classification 
have  been  much  misunderstood  in  the  past,  and  even  yet  there  are 
a  number  of  unsettled  questions  concerning  it.  On  some  points, 
however,  we  may  speak  with  considerable  confidence.  One  such  is 
the  fact  that  f/< 6  strongly  ribbed  type  of  jaw  (odontognath)  inter- 
grades  by  imperceptible  stages  with  the  entirely  smooth^  Zonites-like 
type  (oxyguath).  Examples  illustrative  of  this  dictum  are  numer- 
ous, the  restricted  section  Caracolus  of  Eastern  Cuba  and  Haiti 
and  the  section  Dentellaria  being  unquestionable  instances  of  inter- 
gradation,  some  species  of  each  of  these  groups  being  typically 
oxygnathous,  others  being  pronouncedly  odontognathous.  To 
W.  G.  Binney  is  due  the  credit  of  first  pointing  out  the  fact  and 
insisting  upon  its  implications.  The  writer  has  confirmed  it  by 
the  examination  of  numerous  additional  species.  It  is  hardly 
needful  to  say  that  in  many  groups  of  Helices,  odontognathy  and 
oxygnathy  are  therefore  controvertible  terms,  as  far  as  classification 
is  concerned,  and  consequently  cannot  be  used  for  the  separation  of 
genera  or  even  subgenera,  unless  supported  by  other  and  more 
stable  characters.* 

The  jaw  composed  of  a  number  of  separate  and  similar  squarish 
plates,  more  or  less  overlapping  at  the  outer  edges  (such  as  that  of 
Punctnm)j  is  comparable  to  an  unsoldered  jaw  of  the  plaited  (or 
stegognath)  type. 

Primarily  the  Helicoids  are  divisible  into  a  number  of  groups,  as 
follows : 

Eggs  or  young  very  large  at  birth  (j  to  i  the  diameter  of  the  adult 
shell)  Group  I,  Macroon. 

Eggs  or  young  smaller  or  minute  at  birth. 

a.      9  genital  system  having  a  dart  sack  and  mucous  gland. 

Groujf  II,  Belo(;ona.^ 
(ta.      9   system  lacking  accessories  ;    $  system  with  flagelluni 
and  api)endix  on  j)eni6 ;  no  epiphallus. 

Group  III,  Teleophalla. 


^In  some  species  (»f  Dentellaria  the  sculjUure  of  the   jaw   is  not  even   constant 
as  a  specific  character. 

^The  terms  *•  Ilaplogon  "  and  •*  Reloj^on  *'  weic   piopo^cd  by  v.  Ihering,  Mor- 
phol.  u,  Syst.  Geniialapparates  Helix,  i,  p.  401,  402. 
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aaa,     9  system  lacking  accessories;     ^    system  having  epi- 
phallus  on  penis  ;  no  appendix. 

Group  IV,  Epiphallophora. 
aaaa.      9  and  ^  genital  systems  lacking  all  accessory  organs. 
b.     Jaw  soldered  into  one  piece. 

Group  V,  Haplogoxa.* 
bb.   Jaw  composed  of  16-24  separate  plates. 

Group   VI,  PoLYPLACOCiNATIIA. 

Group  I,  MACROON  Pilsbry. 

Manual  of  Conchology  (2),  VI,  p.  57,  1890. 

Arboreal  or  ground  living  Helicoids,  reproducing  by  eggs  of 
relatively  very  large  size  (one- fourth  to  over  one-third  the  diameter 
of  the  adult  shell)  and  few  in  numl)er;  sometimes  viviparous. 
The  embryonic  shell  is  correspondingly  large,  and  sculptured  differ- 
ently from  the  subsequent  growth.  Some  genera  now  classed  with 
the  Bulimi  may  prove  to  belong  here,  besides  the  following  : 

Genus  ACAVUS  Montfort. 

Oviparous ;  genital  organs  lacking  all  accessory  appendages ; 
duct  of  the  spermatheca  short.  Jaw  smooth.  Teeth  all  simply 
unicuspid. 

Subgenus  PTBOCHILUS  PiUbry.? 

This  group  will  probably  prove  to  be  a  section  or  subgenus  of 
the  Ceylonese  genus,  as  Dr.  v.  Moellendorff  has  pointed  out.  It  is 
still  unknown  anatomically. 

Genus  STTLODOKTA  C.  &  J. 

Viviparous  ;  9  genital  system  lacking  accessory  appendages,  but 
^  system  having  a  flagellum  upon  the  penis ;  duct  of  the  sperma- 
theca long.  Jaw  not  ribbed.  Median  teeth  unicuspid,  but  margi- 
nals bluntly  trifid. 

Distribution  :  Sevchelles  Islands. 

Genus  HELICOPHAKTA  For. 

Group  II,  BELOGONA. 

Female  genitalia  provided  with  one  or  two  dart-sacks  and  mucous 
glands. 


"This  name  is  proposed  to  supersede  Phania  Albers,  1860,  that  term  being  pre- 
occupied for  an  apparently  valid  genus  of  Diptera  described  by  Meigen  in  1824. 
Type,  Helix  pyrostoma. 
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Jaw  coarsely  ribbed  (odontognath),  finely  ribbed  (pycnognath),  or 
smooth  (oxygnath). 

The  appendages  of  the  9  system  mentioned  above  are  developed 
in  no  other  group  of  Helices.® 

Genus  HELIX  Linne  (restricted). 
Pilsbry,  Proc.  A.  N.  S.  Phila.,  1891,  p.  313. 

Genitalia :  9  system  having  a  dart-sack  or  sacks  containing 
darts,  a  pair  of  mucous  glands  or  one,  the  spermatheca  duct  long 
and  provided  with  a  long  diverticulum ;  $  system  having  a  flagel- 
lum  upon  the  penis,  and  rarely  an  appendix. 

Jaw  stout,  strongly  ribbed.     Teeth  of  the  radula  normal. 

Shell  various  ;  animal  reproducing  by  many  small  eggs. 

Only  in  the  more  highly  organized  species  are  all  the  above 
characters  of  the  genitalia  developed.  In  many  sections  of  the 
genus  several  of  the  accessory  organs  may  be  absent.  I  am  dis- 
posed to  think  that  in  some  cases  the  genital  system  has  arrived  at  a 
simple  condition  by  degeneration  or  loss  of  the  accessory  organs. 
It  is  upon  this  ground  that  I  admit  Cresaa  West.  (Pseudocam- 
pyloea  Hesse,  non  Pfr.)  to  the  genus.  ^ 

The  genus  is  more  numerous  in  species  than  any  other ;  and  a 
large  number  of  subgeneric  and  sectional  groups  have  been  institu- 
ted for  their  classification.  The  anatomy  of  a  great  number  of 
species  has  been  investigated,  and  a  sufficient  basis  of  facts  is  known 
to  enable  us  to  divide  the  genus  into  several  well-marked  subgenera, 
all  of  which  are  represented  in  the  Palsearctic  Region,  which  has 
been,  no  doubt,  the  birth-place  of  this  type.  As  it  is  not  my  pur- 
pose to  enter  into  the  question  of  the  subdivision  of  this  genus 
here,  I  will  simply  enumerate  the  leading  groups  in  the  several 
geographical  regions,  viz. :  (1)  Eur-African,  (2)  East-Asiatic, 
and  (3)  American. 

The  Eur-African  area  comprises  the  greatest  variety  of  types, 
both  recent  and  fossil,  and  the  genus  doubtless  originated  and 
developed  its  peculiarities  therein.  The  more  prominent  subgenera 
or  sections  are  as  follows:  Arianta,  Campylceay  Elona,  Chilotrema, 
Isognomoatoma^  Pomatia,  Erem'ina,  Macularia,  Tachea,  IberoB, 
Hemicycla,  Leptaxis,  PlehecAila,  Euloiay  Fruticicola,  Euparypha^ 
Xerophilaj  including  many  sections  and  a  vast  number  of  species, 

'^v.  Ihering  holds,  I  believe  coireclly,  that  the  so-called  darts  of  Zonitidse  arc 
not  homologous  with  those  of  these  Helices. 

»See  Pilsbry,  Journ.  de  Conchyl.,  1891,  p.  22. 
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and  finally  the  peculiar  forms  of  the  Atlantic  Islands :   Ochthephila, 
Tectula,  Craspedaria,  etc.,  etc. 

Here,  too,  belong  the  tertiary  Helices  which  authors  have  always 
referred  to  Coryda,  Geotrochua,  etc.,  such  as  H.  rugulosa,  rrepidos- 
toma,  bohemieay  hortulanay  etc.,  etc.  The  sadly  mis-named  sub- 
genera Dentellocaracohi8  and  Prothelidomus  of  Oppenheim  also 
fall  into  the  restricted  genus  Helixy  near  Macularia  and  Leptaxis, 
Heinicyda,  etc.  Boettger  has  criticised  Oppenheim  on  the  conchoU 
ogy  of  his  '*  Palaontologisch-Zoogeographische  Studie,"  but  his 
zoo-geographical  conclusions  and  implications  are  even  more  erron- 
eous. It  is  time  that  we  heard  the  last  of  this  habit  of  going  to 
the  ends  of  the  earth  to  find  subgenera  for  the  European  fossil 
Helices!  With  the  exception  of  a  few  divergent  branches  which 
apparently  have  left  no  descendants,  all  of  the  European  tertiary 
Helices  belong  to  subgenera  still  occupying  some  part  of  the  Palje- 
arctic  realm,  or  at  farthest  the  Holarctic  area.  The  supposed 
Corasia,  Chlorcea,  Eiwycratera,  Coryda,  Denlellaria,  Obha,  thloritis, 
ThelidomxiSj  Mesodon,  Triodop8i\  etc.,  which  have  been  reported 
from  the  Eocene,  Oligocene  and  Miocene  of  Europe,  belong  in  no 
case  to  those  groups,  but,  for  the  greater  part  to  the  genus  Helix 
as  above  restricted.  Many  of  them  can  readily  be  referred  to 
recent  subgenera  and  sections,  such  as  Campylcea,  Gonostoma, 
and  especially  to  that  primitive  stock  called  "  Pentataenia "  by 
Schmidt  and  Sandberger,  from  which  sprung  the  Tacheay  Macula- 
ria, etc.,  of  the  recent  fauna. 

The  East  Asian  area  of  distribution  is  in  reality  connected  with 
the  Eur- African,  by  way  of  Siberia,  but  as  the  species  of  the  inter- 
mediate region  are  few  on  account  of  its  at  present  unfavorable 
climatic  conditions,  the  connection  is  not  effective  in  preventing 
divergence  of  types.  We  therefore  find  that  the  East  Asian  forms 
belong  mainly  to  distinct  subgenera  or  sections.  The  European 
Eulota,  however,  is  very  closely  allied  to  Dorcasia  (+  Actista)  of 
Asia ;  and  the  Chinese  section  Metodontia  Mlldff.  is  scarcely  separ- 
able from  Petasia  (H.  bidens,  etc.)  of  Europe.  We  also  find  closely 
allied  species  of  Vallonin,  Carocolina,  etc.,  inhabiting  China  and 
Europe.  Besides  the  above  mentioned  groups,  the  following  are  to 
be  referred  here  as  sections  of  Helix :  Pledotropis  Alb.,  Aegista 
Alb.,**^  Caihaica  Moell.,  Satsuma  Ads.,  Euhadra  Pils.  (type  H,  pel- 
iomphala  Pfr.). 

»'>Sec  Proc.  A.  N.  S.  Phila.,  1892,  p.  214,  pi.  13,  figs.  G.  H. 
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In  America,  the  genus  Helix  is  restricted  to  the  West  Coast" 
until  Mexico  is  reached,  where  the  species  spread  over  the  middle 
portion  also.  In  South  America  the  species  are  sparsely  distributed. 
Lysinoe  is  the  most  prominent  subgenus,  including  the  larger  Mex- 
ican and  Californian  species.  Epiphraginophora  occurs  in  South 
America ;  and  the  West  Indian  Euryeampta  may  perhaps  belong 
here.  Among  the  fossil  forms  may  be  mentioned  the  section  Glypt- 
erpes  Pi  Is.,  proposed  for  Helix  vetenia  M.  &  H. 

The  writer  has  elsewhere"  expressed  the  opinion  that  the  Ameri- 
can forms  of  true  Helix  reached  this  continent  from  Asia  by  way 
of  a  land  bridge  in  the  region  of  Bering  Sea. 

Subgenus  GOKOSTOMA  neld. 

Differs  from  Helix  in  the  less  complex  genitalia  and  the  white- 
lipped  shell. 

Genus  LEUCOCHBOA  Beck. 

This  genus  is  allied  to  the  restricted  genus  Helix  in  genitalia  and 
dentition  ;  it  differs  in  having  the  jaw  entirely  smooth,  with  a  low 
median  projection.  The  characters  separating  it  from  Helix  are 
not  great,  and  have  generally  been  much  overestimated.  It  has 
often  been  said  to  be  near  ZoniteSy  but  this  supposition  is  utterly 
without  foundation.  The  species  are  mainly  circum-Mediterranean, 
the  best  known  being  the  common  L.  candidisaima. 

Oenus  ALLOOKATHUS  Pil.sbry. 
Man.  of  Conch,  (2),  iv,  p.  121,  149,  1888.    Kobelt,  Xachr.  bl.  D.  M.  Oes.  1891,  p.  140. 

Genitalia:  9  system  provided  with  two  digitate  glands  each  two- 
fingered  ;  dart-sack  having  a  four-bladed  dart ;  duct  of  the  recep- 
taculum  seminis  bearing  a  long  diverticulum.  $  system  having 
a  long  flagellum. 

Jaw  entirely  smooth,  slightly  projecting  in  the  middle. 

Radula  very  large ;  teeth  all  of  the  same  form,  which  is  that  of 
a  semicircularly  curved  strap.'' 

Tlie  genital  system  is  that  of  Helix  s.  str.,  resembling  Campylcea 
as  much  as  anything;  but  the  smooth  jaw  and  especially  the 
extremely  peculiar  dentition,  are  sufficient  to  give  generic   rank. 

^'See  Proc.  Acad.  Nat.  Sci.  Phila.,  1S88,  p.  193. 
^■-'Check-list  of  Amcr.  Land  Shells,  p.   It).'). 
'•See  Schuberlh,  Arch.  f.  Naturg.  1802. 
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The  only  species  known  is  A,  grateloupi  Grjells  (grcelkiana  Pfr.), 
of  the  Island  of  Majorca.  Probably  H.  qnedenfehUl  Mts.  belongs 
here,  also,  as  Kobelt  suggests. 

Genus  COCHLOSTTLA  (Fer.)  Semper. 

Grenitalia:  9  system  having  a  globular  mucous  gland  united  with 
the  dart-sack  ;  $  system  usually  without  a  flagellum.  Jaw  strongly 
ribbed,  rarely  smooth.  Brilliantly  colored  shells  of  arboreal 
habits,  confined  with  a  few  exceptions,  to  the  Philippine  Islands.'* 

Genus  POLTMITA  (Beck)  Binney. 

Genitalia  as  in  Hemitroclms,  Jaw  low,  \Vide,  arched,  delicately 
striated,  without  ribs  or  median  projection. 

Teeth  with  a  long  quadrangular  basal  plate  with  gouge-shaped 
expanded  cusp. 

Shell  globose,  brilliantly  colored,  with  simple  lip. 

This  genus  holds  much  the  same  relation  to  Hemitroclms  that 
AllognathiLS  holds  to  Helix,  The  extremely  peculiar  dentition,  first 
made  known  by  Binney,  is  very  diflTerent  from  that  of  ordinary 
Helicoids,  but  is  approached  by  a  number  of  other  fruit-eating 
arboreal  snails.     The  species  are  all  Cuban. 

Genus  HEMITBOCHUS  (Swainson)  Pilsbry. 
Man.  of  Conch.  (2),  V.  p.  5.     Proc.  A.  N.  S.  Phila.  1892,  p.  121),  pi.  C,  figs.  F,  (i. 

Genitalia:  9  system  having  a  dart-sack  and  accessory  mucous 
glands ;  duct  of  the  spermatheca  long,  simple.  $  system  having  a 
slender  penis  at  the  apex  of  which  the  vas-deferens  and  a  long 
flagellum  are  inserted  ;  retractor  penis  lacking. 

Jaw  highly  arched,  smooth  except  for  some  faint  vertical  strije 
in  the  middle. 

Dentition  of  the  normal  Helix  type. 

This  group  includes  the  sections  HevutrochuHy  s.  str.,  Plagiop- 
tycha,  Dialeu^af  Corydoy  and  perhaps  Jeanneretia.  Possibly  the 
continental  section  Oxj/chona  belongs  here.  The  species  are  all 
West  Indian,  inhabiting  from  Jamaica  and  Haiti  northward  to  the 

"Under  Cochhstyla  are  included  the  sections  enumerated  by  Semper  (Land 
Moll.  Phil.  Arch.),  several  additional  sections  propo-ed  by  myself  (Manual  of 
Conch.  (2),  vii),  and  the  curious  Helix  cepoidfsoi  Lea,  formerly  classed  in  Stylo- 
JontOy  but  referred  to  Coihiostyla  by  Dr.  v.  Moellendorff,  under  the  sectional 
unseat  Ptychoiiylus.  This  name  beinj^  j)ie«cciipied  by  Sanciberger  for  a  tertiary 
genus  of  Melii7iiida:.  a  siibstnute  must  be  chosen  ;  we  propose,  therefore,  to  des- 
ignate the  group  Hypoptychus  \  II.  cepoiUes  Lea  being  the  type,  and  thus  far  the 
only  known  species. 
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Bahamas  and  Florida  Keys.     The  fossil  species  described  by  Dr. 
W.  H.  Dall  from  Florida  belong  mainly  to  Plagioptycha.. 

OenuB  6LTPT08T0MA  Binney  <fc  Bland. 

Genitalia :  9  system  having  an  appendicula  or  a  dart-sack 
entering  the  vagina.    Vas-deferens  entering  the  penis  at  its  middle. 

Jaw  very  low,  broadly  arched,  having  about  sixteen  strong  sepa- 
rated ribs.     Dentition  normal. 

Shell  depressed,  broadly  umbilicated,  having  a  simple,  thin,  acute 

lip. 

The  single  species  known  is  G.  newberryanum  W.  G.  Binn.,  of 
San  Diego,  California.  The  shell  is  entirely  Patuloid  in  form,  but 
not  in  texture.     Its  systematic  position  is  doubtful. 

Genus  ACAKTHIKULA  Beck. 

Said  to  possess  a  dart-sack  and  mucous  glands,  and  probably  to  be 
grouped  here. 

OenuB  VALLOKIA  Risso. 

This  genus  of  minute  shells  probably  belongs  here.  A  dart-sack 
is  present. 

Group  III,  TBLEOPHALLA. 

Female  genital  system  lacking  all  accessory  organs  ;  male  organs 
complicated  by  the  presence  of  a  long  flagellum  and  a  well-devel- 
oped appendix. 

Jaw  thin,  delicately  plaited  or  distantly  striated  (or  smooth  ?). 

Besides  the  two  genera  given  below,  this  group  perhaps  includes 
Pararhijtida  Ancey,  an  oxygnathous  group. 

OenuB  SAODA  Beck. 

Genitalia :  9  system  without  accessory  organs ;  duct  of  the 
spermatheca  long.  Ova  rather  large,  few  in  number,  with  calca- 
reous shell.  $  system  having  a  long  penis  at  the  apex  of  which 
are  inserted  the  retractor  muscle,  vas-deferens,  and  a  long,  folded 
flagellum  ;  and  at  the  middle  of  the  penis  is  inserted  a  very  long 
but  simple  flagellum-like  appendix. ^^ 

The  jaw  is  thin,  delicate,  arched,  composed  of  narrow  vertical 
plates  soldered  together.  Dentition  typically  Helicoid.  Foot  long 
and  narrow. 

Distribution,  Jamaica. 

^•'See  Pilsbry,  Proc.  A.  N.  S.  V.  1892,  p.  213,  pi.  13. 
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Shell  rather  glassy,  with  many  narrow  whorls  and  thin,  acute, 
outer  lip. 

Genus  CT8TIC0FSIS  Moroh. 
Man.  of  Conch.  (2)  v.  p.  5.  7.     Proc.  A.  N.  S.  P.  1892,  p.  214,  pi.  13. 

Genitalia :    ?  system  without  dart-sack  or  mucous  glands ;  duct  of 

the  spermatheca  very  long,  having  a  diverticulum ;    uterus  much 

distended,  retaining  the.  numerous  young  which  are  born  living. 

$  system  having  a  long  flagellum  upon  the  penis,  and  a  glandular 

appendix  which  terminates  in  two  long  flagellum-Iike  processes. 

Jaw  vertically  striated.     Teeth  normal. 

Shell  thin,  globose,  the  lip  thin,  acute,  not  expanded  or  reflexed. 

Foot  short,  wide. 

Distribution,  Cuba  and  Jamaica. 

Group  IV,  EPIPHALLOPHORA. 

Grenitalia :  9  system  without  accessory  organs ;  $  having  the 
penis  continued  into  an  epi phallus  which  generally  bears  a  flagel- 
lum. 

Jaw  smooth  (oxygnath),  or  ribbed  (odontognath). 

The  species  of  this  group  require  much  more  investigation  before 
we  shall  be  in  a  position  to  correctly  classify  them.  Most  of  the 
large,  solid  Helices  of  the  tropics  and  the  southern  hemisphere 
belong  here. 

Tropical     American  f^^^^^j^^ 
forms.  (. 

Forms  of  S.  E.  Asia,  etc.  {  gjj^"eiia. 

A     feathery     glandular  f  ^ ., . 
appendix  on  penis.        ( 


Australo-M  o  I  u  c  c  a  n 
forms. 


\ 


No  appendix ;  epiphallus 
sometimes  degenerate. 


Chloritis. 
Hadra. 
Planispira. 
Papuina. 


Genus  CABACOLUS  (Montfort)  Pilsbry. 

Genitalia :  9  system  lacking  accessory  appendages ;  <r  system 
having  the  retractor  muscle  and  a  long  epiphallus  inserted  at  the 
apex  of  the  penis,  the  epiphallus  continued  as  a  short  flagellum 
beyond  the  insertion  of  the  vas-deferens.  Duct  of  spermatheca 
long  or  short. 

Jaw  either  smooth  or  stoutly  ribbed ;  teeth  normal. 

Distribution,  West  Indies  and  Northern  South  America. 


\ 
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The  following  sections  belong  here :  CaracoluB  s.  s.,  Lueema, 
Dentellaria,  Isomeria,  Lahyrinthua,  *  *  JEurycratera,  Parthena, 
Polydontes,  ThelidomuSj  Liochila,  and  probably  Cepolis. 

OenuB  CAMAEKA  (Alb.)  Pils.  k  v.  Moell. 

Pilsbry,  Manual  of  Conch.  (2)  VI,  p.  197.    Moellendorff,  Naohrichtsbl.  d.  D.  M. 
Ges.  1891,  p.  195.     Pilsbry,  /.  c.  1892,  p.  71. 

Genitalia :  9  system  having  no  accessory  appendages ;  the  vag- 
ina is  bound  to  the  wall  of  the  body-cavity  by  a  thin  muscle  band ; 
duct  of  the  spermatheca  very  long.  $  system  provided  with  a  very 
muscular  penis  containing  a  penis-papilla,  and  continued  above  in 
an  epiphallus  and  fiagellum ;  retractor  attached  to  the  epiphallus. 

Jaw  ribbed. 

Distribution,  South-east  Asia,  Philippines,  etc. 

The  specimen  dissected  by  me  was  sent  without  the  shell  by  Dr. 
V.  Moellendorff. 

As  sections  or  subgenera  of  Camcena  the  following  may  be  placed : 
Camcena  s.  s.,  Pseudobba,  Phomicobius  and  Camcenella, 

Subgenus  CAMJENELLA  Pilsbry. 

Genitalia  as  in  Camcena,  but  penis-papilla  very  large.  Jaw 
ribbed.  Marginal  teeth  of  the  radula  wide,  low,  and  multicuspid. 
Shell  (see  Manual  of  Conch.  (2)  VI,  p.  239). 

Type  Helix  platyodon  Pfr. 

See  figure  accompanying  this  paper.  The  specimens  dissected 
were  sent  me  by  Dr.  v.  Moellendorff. 

Genus  OBBA  Beck. 

•=Obbina  Semper. 

Genitalia:    $  system  without  accessory  organs;    ^  system  having 
a  flagellura  and  a  feather-like  glandular  aj^pendix. 
Jaw  smooth  ;  teeth  not  peculiar. 
Distribution,  Philippines  and  some  adjacent  islands. 

Oenus  GHLOBITIS  Beck. 

Genitalia :  9  system  without  accessory  appendages ;  ^  system 
having  a  long  epiphallus  inserted  with  the  retractor  muscle  at  the 
apex  of  the  j)enis,  and  continued  beyond  the  insertion  of  the  vas- 
defercns  as  a  fiagellum. 
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Jaw  Stout,  Strongly  ribbed ;  teeth  not  peculiar,  the  marginals  tri- 
cuspid. 

Hadra  is  very  closely  allied  to  Chloritis  in  anatomy  and  shell, 
and  should  probably  be  considered  a  subgenus.  The  groups 
Papuina  and  Planispira  are  also  near  to  Chloritis  in  anatomical 
features,  and  if  all  were  uuited  the  group  would  be  about  equiva- 
lent in  value  to  the  other  groups  herein  called  genera.  A  closer 
study  of  specimens  may,  however,  show  differences  not  known  to 
me. 

Contrary  to  the  general  rule,  the  presence  or  absence  of  a  flagel- 
lum  seems  to  be  a  character  of  very  trifling  import  among  the  spe- 
cies of  the  group  Chloritis  -f  Hadra  +  Papxihia  +  Planispira; 
the  epiphallus  also  is  lacking  in  some  of  the  species^ notably  in 
Cristigibba,  This  is  a  case  of  degeneration,  in  all  probability, 
comparable  to  the  Fruticicoloid  forms  in  which  the  vaginal  appen- 
dages are  lost,  or  to  the  section  Canistrum  of  Cochloatyla. 

The  shells  of  some  species  of  Chloritis  are  very  like  some  ofDorca- 

sia,  but  the  anatomical  characters  very  widely  separate  these  two 

groups. 

SubgenuB  HADBA  Alb. 

Genitalia  scarcely  differing  from  Chloritis  except  that  the  flagel- 
lum  is  frequently  lacking.  Jaw  and  teeth  similar  to  those  of 
Chloritis. 

These,  like  the  species  of  Chloritis,  are  ground  snails. 

Distribution,  Australia. 

This  division  I  formerly  considered  a  genus,  but  I  agree  with  my 
friend  Hedley  who  holds  that  it  is  scarcely  separable  from  Chloritis* 

GeniiB  FAFUIKA  Martens. 

Genitalia:  9  system  without  accessory  appendages ;  $  system 
usually  having  a  fiagellum  upon  the  penis,  but  it  is  sometimes 
lacking.     Jaw  delicate,  coarsely  ribbed. 

Differs  from  Hadra  in  the  shell,  the  exclusively  arboreal  station, 
and  the  more  delicate  jaw. 

OenuB  PLAKISPIRA  Beck. 

Genitiilia  as  in  Papuina,  the  fiagellum  being  present  in  typical 
Planlspira  (zonarki),  absent  in  sect.  Cristigibba. 

Jaw  smooth,  ri bless. 

Differs  from  Obba  in  lacking  the  glandular  appendix ;  from 
Papuina,  Hadra  and  Chloritis  in  the  smooth  jaw  ;  but  it  will  prob- 
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ably  be  found  to  intergrade  with  Chloritis  in  characters  when  more 
species  are  known  anatomically. 

Group  V,  HAPLOGONA. 

Genitalia  entirely  lacking  accessory  organs ;  penis  without  an 
epiphallus;  jaw  smooth  (oxygnath),  vertically  striated  (aulaco- 
gnath),  or  flatly  plaited  (stegognath).  Outer  lateral  teeth  generally 
multicuspid.     This  group  may  be  classified  thus : 

.    ,  .,  .  f  A  mucous  pore  on  the  tail -I  Endodonta. 

Aulacognath    or  stegog-  ^  ( Patula 

nath;  shell  with   siai--)  No  mucous  pore;  aulac- I    .       ,' 

pie,  sharp  lip.  [     ognathous.  Xlltht^ka. 

Odontognath  ;  shell  hav-  (  Polygyra, 

ing  reflex ©d  or  thick-  -j  Polygyreiia, 

ened  lip.  y?  Praticolella. 

Genus  POLYGYRA  (Say)  Pilsbry. 
Proc.  Acad  N.  S.  Phila.  1889,  p.  193. 
Anchistoma^  in  part,  of  H.  k  A.  Adams,  Try  on,  Fischer,  et  al. 

The  genital  system  lacks  all  accessory  organs,  there  being  no 
dart-sack,  no  mucous  glands,  no  flagellum  on  penis;  the  duct  of  the 
spermatheca  is  short  and  simple,  without  an  accessory  blind  sack. 

The  jaw  is  strongly  ribbed,  and  there  is  no  median  projection  on 
its  cutting  edge. 

Oviparous,  the  eggs  small,  numerous. 

Shell  helicoid,  varying  from  globose  to  lens-shaped  or  planor- 
boid ;  horn-colored  or  brown,  sometimes  banded,  the  most  constant 
band  supra-peripheral ;  striated ;  lip  flatly  reflected ;  aperture  teeth 
often  wanting,  but  typically  three — 1  parietal,  2  upon  the  lip; 
axis  perforated,  umbilicus  open  or  closed. 

Distribution,  North  America.  We  have  every  reason  to  believe 
that  this  group  has  been  in  the  past,  as  it  now  is,  exclusively  North 
American.^* 

Subdivisiom. — The  group  is  quite  homogeneous,  easy  transitions 
being  traceable  between  the  various  sections,  through  species  which 
are  quite  intermediate.  Sections:  Polygyra  s.  str.,  DcedalochiUif 
Triodopsisy  Menodoiiy  Stenotrema, 

In  the  "  Nomencl.  and  Check-list  of  Amer.  Land  Shells"  (1888) 
this  genus  was  correctly  defined,  but  several  groups  not  agreeing 
with  my  diagnosis  were  included.     These  groups  were  subsequently 

^®See  PiKbry,  Journal  de  Conchyliologie,  Paris,  1891,  p.  22. 
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elimiDated  by  me  (Proc.  Acad.  Nat  Sci.  Phila.,  1890,  p.  299 ; 
The  Nautilus,  August,  1891,  and  Jour,  de  Conch.  1891,  p.  22.)  and 
the  genus  restricted  to  its  present  limits. 

Genus  EKDODOKTA  (Albers  1S5U)  Pilsbry. 

Shell  patuloid,  with  or  without  folds  or  denticles  within  the  aper- 
ture; generally  horn-colored  with  radiating  or  zigzag  reddish 
flames. 

Animal  having  a  more  or  less  developed  caudal  mucous  gland," 
and  supra-pedal  furrows. 

Genitalia  unknown,  but  probably  like  Patula, 

Jaw  thin,  delicately  ribbed  (stegognath)  or  striated.  Central 
and  lateral  teeth  as  in  Patula  ;  marginal  teeth  low,  wide,  having 
one  or  several  short  cusps ;  rarely  pseudo-zonitoid. 

Distribution,  Oceanica,  New  Zealand,  Australia. 

The  elucidation  of  this  group  is  involved  in  considerable  confii- 
sion.  Albers  and  other  early  authors  give  shell  characters  only,  in 
defining  their  groups.  Hutton  first  called  attention  to  the  anatomy 
of  species  related  to  Endodonta,  and  to  tlie  fact  that  certain  of  the 
New  Zealand  forms  possessed  a  caudal  slime-gland  ;  and  he  founded 
a  family  "  Charopidce  "  on  this  peculiarity,  characterizing  numerous 
generic  groups  therein.  Suter  (Trans.  N.  Z.  Institute,  1880-1892) 
made  certain  modifications,  and  considerably  enlarged  the  limits  of 
the  family,  the  name  of  which  he  changed  to  " Phenacohelicidoi** 
The  writer  made  some  observations  upon  the  systematic  position  of 
these  groups  in  The  Nautilus,  Sept.,  1892,  and  grouped  all  of  the 
mucous-pore  bearing  genera  under  the  generic  name  Geroniia  Hutt. 
A  month  later  proof-sheets  of  Mr.  Charles  Hedley's  article  upon 
Charopidcd  were  received  at  Philadelphia.  This  valuable  paper 
contained  a  synopsis  of  all  previous  publications  known  to  the 
author  upon  the  subject,  and  the  fact  that  Endodonta,  PUy8,  Charopa, 
etc.,  possess  a  mucous  tail  gland,  like  Oerontia,  etc.,  was  for  the  jfirst 
time  brought  forward. 

A  brief  review  of  Mr.  Hedley's  article  appeared  in  The  NautiluB 
for  October,  1892.  Mr.  Hedley  does  not  give  the  same  limits  to 
his  CharopidcB  that  the  writer  gave  to  Oeroniia;  nor  would  it  be 
expected,  as  our  papers,  his  in  Australia  and  mj  own  in  America, 

^'The  credit  of  the  discovery  that  the  Patuloid  fomt  {mh  Wi%  CJkarc^  }>^rt':Ti 
included  posse^^ed  a  caudal  gland,  rests  with  my  firieDd  Chau-les  He'liey.  of 
Sydney,  N.  S.  W,,  whose  obervaiions  both  printed  and  in  letten  here  ir.fiu'^r,'.* - 
largely  the  limits  here  given  to  this  group.  My  former  viewi  are  sfaovr.  ir.  '.t 
** Obsenrations  on  New  Zealand  Helices"  in  The  Nastflns  for  Sept,  l^j, 
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were  written  each  in  complete  ignorance  that  the  other  was  engaged 
upon  the  group  in  question. 

The  present  genus,  therefore,  is  the  product  of  our  independent 
labors,  and  is  equivalent  to  CharopidcB  Hedley  plus  Oerontia  Pils- 
bry.  It  therefore  includes  Phenacoheliddce  Suter  and  Charopidcc 
Hutton. 

The  choice  of  the  name  Endodonta  for  the  genus  is  inevitable,  as 
it  is  the  oldest  proposed.  The  following  groups  seem  to  belong 
here : 

Endodonta  8.  sir.  (+  Pitya  Pse.  non  Beck). 

Libera  Garrett. 

Diaglyptua  Pils.  (?  ?  =  Pitys  Beck,  never  defined). 

Simpliearia  Mouss.  (=  toothless  Endodonta), 

Maoriana  Suter  {Hvttonella  Suter,  preoc). 

JEJschrodomua  Pils.  (=  Thera  Hutt.,  preoc). 

Charopa  Alb. 

Oerontia  Hutt. 

ITierasia  Hutt. 

Calymna  Hutt,  {plus  Amphidoxa  Hutt.  non  Alb.). 

Pyrrha  Hutt. 

Phenacohelix  Suter  (=  Frutidcola  Hutt.  no7i  Held). 

Allodiscus  Pils.  (=  Psyra  Hutt.,  preoc). 

Suteria  Pils.  (==  Patulopsis  Suter,  non  Strebel). 

Thalassohelix  Pils.  (=  Thalassia  of  N.  Z.  authors  non  Alb.;  not 
ThaUissia  Chevrolat). 

Phacussa  Hutt. 

Genus  PATULA  Ueld. 

Genital  system  lacking  all  accessory  appendages.  Jaw  vertically 
striated.     Marginal  teeth  multicuspid. 

This  genus  includes  the  typical  forms  of  Europe  and  America 
{Discus,  Anguispira,  Pyramidula,Gonyodiscus),  and  also  the  subgenus 
Helicodiscus  Morse.  Perhaps  Zoogenites  Morse.  Various  forms 
of  this  genus  are  found  in  most  parts  of  the  world,  except  Ocean- 
ica,  Australia,  etc. 

Genus  TROCHOMORPHA. 
Semper,  Reiscn  im  Archip.  Phil.,  Landmoll. 

Distinguished  from  Patula,  etc.,  mainly  by  the  keeled  and  other- 
wise very  different  shell  and  the  differently  shaped  marginal  teeth 
of  the  radula. 
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Genus  AHOOLYPTA  Martens. 
Hedley,  Proc.  Linn.  Soc.  N.  S.  Wales  (2),  VI,  p.  22,  1891. 

Genitalia  simple  as  in  Trochomorpha ;  jaw  and  teeth  also  resem- 
bling that  genus,  from  which  this  is  sundered  mainly  on  account  of 
the  peculiar  shell. 

Distribution,  Tasmania. 

Group  VI,  POLYPLACOGNATHA. 

Genitalia  lacking  all  accessory  organs ;  jaw  composed  of  numer- 
ous separate  quadrangular  plates ;  lateral  teeth  bicuspid. 

Genus  PUNCTXTM  Morse. 

Genital  system  like  Patula.  Jaw  composed  of  about  16-19  sepa- 
rate quadrate  plates.  Dentition :  central  teeth  unidentate,  laterals 
bidentate. 

Shell  discoidal,  with  round,  crescentic  aperture,  and  thin,  acute 
lip. 

Distribution,  Holarctic  realm. 

Differs  from  Micraphysa,  etc.,  in  having  the  plates  of  the  jaw 
actually  unsoldered,  but  connected  by  a  delicate  membrane. 

Genus  LAOMA  (Gray)  Pils. 

Genital  system  unknown.  Jaw  composed  of  20-24  quadrangu- 
lar papillose  plates.     Central  tooth  unicuspid,  side  teeth  all  bicuspid. 

Shell  more  or  less  trochiform,  generally  keeled  and  variegated  ; 
aperture  rhomboidal,  lip  thin,  simple. 

Section  Laoma  s,  8.,  aperture  with  lamellse  within. 

Section  Phrixgnathus  Hutton,  aperture  without  lamellse. 

Distribution,  New  Zealand. 

My  knowledge  of  the  anatomy  of  this  genus  is  derived  from  the 
writings  of  Hutton  and  Suter.  The  jaw  should  be  compared  with 
that  of  Phacussa,  Therasia^  etc.  The  lateral  and  marginal  teeth 
are  peculiar  and  very  characteristic. 

Genera  of  Doubtful  Position, 

Genus  STROBILOPS  Pilsbry. 

Strobila  Morse  1864,  not  Sars  1833. 
Strobilus  Sandberger  et  al.^  not  Anton  1839. 

Genitalia  unknown.     Jaw  ribbed. 

This  genus  is  represented  by  many  species  in  the  middle  and 
later  tertiary  of  Europe,  and  by  several  living  species  in  America, 
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extending  south  to  Venezuela.     It  is  therefore,  like  Vallonia,  Zonir 
taideSf  Pupilla,  etc.,  a  genus  of  the  Holarctic  realm. 

The  New  Zealand  forms  referred  to  Strobila  have  been  separated 
under  the  name  Maoriana  by  Mr.  Suter.  They  are  a  modification 
of  Endodonta, 


Living  Species. 

S.  labyrinthica  Say. 

Var.  streheli  C.  &  F. 

Var.  mrgo  Pils. 

Var.  affinis  Pils. 

Var.  morsel  Dall. 
8.  Balvini  Tristr. 
S.  hubhardi  A.  D.  Br. 
(Syn.  H.  vendryesiana  Gloyne.) 


European  Tertiary  Species. 

S,  uniplicata  Al.  Braun. 

S.  elaamodonta  Reuss. 

S.  diptyx  Boettg. 

8.  coatata  Sandb. 

S.  labyrinthieula  Mich. 

S,  mblabyrinthica, 

(Syn.  H,  lautricensis  Noul.) 
S,  monile  Desh. 
S,  pseudolabyrinthica  Sandb. 
8.  duvalii  Mich. 


Genus  AMPELITA  Beok. 
Anatomy  unknown." 

Oeiiiis  PEBINOOYSA  Alb. 
Hedlej,  Proo.  Roy.  Soo.  Queensl.  1889,  and  Proo.  Linn.  Soc.  N.  S.  Wales,  1892. 

This  genus  has  characters  of  groups  I  and  IV,  with  others  ally- 
ing it  to  Panda. 

Oenui  POLYOTBATIA  Gray. 
Anatomy  unknown. 

Genus  MACBOCYCLIS  Beok. 

This  group  is  still  unknown  anatomically.    A  single  species,  M. 
laxata,  is  known.     It  may  belong  to  Helix  s.  str. 

Oenui  SOLABOPSIS  Beok. 
Manual  of  Conohology  (2),  y,  p.  177. 

This  genus  rests,  at  present,  wholly  upon  conchological  charac- 
ters. 


^M.  xystera  has  been  dissected  by  the  author  since  this  paper  was  written.     It 
presents  peculiar  characters  which  leave  the  position  of  the  genus  problematic. 
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THE  EVOLTTTION  OF  THE  PBEMOLAB  TEETH  IK  THE  MAMMALS. 

BY   W.    B.   SCOTT. 

The  mode  of  evolution  of  the  mammalian  molar  tooth  up  to  and 
from  the  tritubercular  pattern,  which  has  been  elaborated  by  Cope 
(No.  1)  and  Osborn  (No.  7)  as  well  as  the  nomenclature  proposed 
by  the  latter  for  the  various  cusps  or  elements  which  make  up  the 
crown  of  the  mammalian  molar,  has  been  very  generally  accepted 
by  morphologists.  According  to  this  view,  the  primitive  form  of 
tooth  in  both  jaws  is  that  exemplified  by  many  reptiles,  viz.,  a  per- 
fectly simple  cone.  The  cusp  which  represents  this  primordial 
element  throughout  the  various  phyla  of  mammals  is  called  the 
protocone.  To  this  are  added,  as  a  second  stage,  small  anterior  and 
posterior  cusps,  called  resj>ectively  the  para-  and  metacones.  This 
stage  gives  a  crown  composed  of  three  cusps  all  in  the  same  antero- 
posterior line  and  is  exemplified  by  such  genera  as  Drotnatherium 
and  Trlconodon,  The  next  step  would  appear  to  consist  in  a  shift- 
ing of  the  relative  position  of  the  cusps,  and  now  the  molars  of  the 
two  jaws,  hitherto  similar,  begin  to  display  an  important  difference. 
In  the  upper  jaw  the  protocone  begins  to  move  inward  or  mesially, 
the  para-  and  metacones  remaining  upon  the  external  or  lateral 
side  of  the  crown,  while  in  the  lower  jaw  the  protoconid  remains 
upon  the  outer  side  of  the  tooth,  the  para-  and  metaconids  shifting 
toward  the  inner  side.  In  this  stage  the  molar  crowns  have  a  tri- 
angular shape,  the  protocone  forming  the  apex,  and  the  para-  and 
metacones  the  base ;  but  while  in  the  superior  molar  the  apex  is 
directed  mesially,  in  the  inferior  tooth  it  is  directed  laterally. 
The  next  stage  affects  primarily  the  lower  molars  and  depends 
upon  the  change  from  the  primitive  condition,  in  which  the  upper 
and  lower  molars  merely  pass  each  other  with  a  shearing  move- 
ment, or  in  which  each  tooth  opposes  merely  one  tooth  in  the  oppo- 
site jaw,  to  the  alternating  condition,  in  which  each  lower  molar 
opposes  two  upper  ones,  or  opposes  one  and  shears  against  another. 
The  change  consists  in  the  addition  to  the  primitive  triangle  of  the 
tooth  (trigonid)  of  a  low  heel  or  talon,  which  may  subsequently 
divide  into  two  cusps,  of  which  the  outer  is  called  the  hypoconid 
and  the  inner  the  entoconid.  It  may,  however,  be  the  case  that  the 
hypoconid  is  first  developed  and  the  entoconid  subsequently  added 
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generellen  Begriff  zusammenzufassen.  Wie  einleiichtend  auch 
das  logische  Princip  der  systematischen  Eiuheit  fiir  jene  Vermu- 
thuDg  sprecheu  mag,  so  kann  die  Naturforschung  doch  niir  dann 
der  lockenden  Aussicht  folgen,  wenn  geniigende  Beweisgriinde  die 
Speculation  zu  stiitzen  vermogen. 

"Wie  die  Annahme  eines  urepriinglichen  Kegelzahnes  als  Sur- 
rogat  einer  einstweilen  fehlenden  besseren  Einsicht  in  den  histor- 
ischen  Bildungsgang  zu  beurtheilen  ist,  so  kann  man  sich  auch  die 
Umwandlung  des  triconodonten  Zahnes  in  die  trituberculiire  Form 
nicht  gut  vorstellen.  Man  begreift  zwar  sehr  leicht,  dass  dadurch 
den  Thieren  ein  grosser  Vortheil  erwachsen  sei,  aber  welche  physi- 
ologischen  Processe  die  Formiinderung  leiteten,  ist jetzt nochganzlich 
unklar.  Cope  und08bornglauben,diebeidenSeitenhoekerseiengegen 
den  Protoconus  verschoben  worden.  Das  ist  sicher  die  einfachste 
Hypothese ;  aber  warum  am  oberen  Molaren  dieselben  nach  aussen, 
am  unteren  Backzahn  nach  iunen  gedreht  worden  seien,  ist  mir 
nicht  klar  geworden.  Ferner  habe  ich  von  Osborn  keinen  Grund 
erfahren,  der  ihn  berechtigt,  die  Hocker  der  oberen  und  unteren 
Zahne  direct  zu  homologisiren.  Wer  bei  Saugethieren  verschie- 
dener  Ordnungen  die  Zahne  der  oberen  und  unteren  Reihe  genau 
betrachtet,  wird  haufig  zu  der  Erkenntniss  gelangen,  dass  die  Seiten 
der  Zahne  einander  im  umgekehrten  Sinne  vergleichbar  sind, 
d.  h.  dass  der  Innenseite  eines  oberen  Molaren  die  Aiissenseite  des 
unteren  und  dem  Vorderrande  des  oberen  der  Hinterrand  des 
unteren  Backzahnes  entspreche.  Diese  Thatsache  habe  ich 
durch  Mahn  an  den  Molaren  von  Arvicola  genauer  besprechen 
lassen,  ich  habe  mich  auch  an  Vertretern  anderer  Gruppen  von  der 
Richtigkeit  derselben  iiberzeugt.  Wenn  man  die  eben  geschilderte 
Lagebeziehung  als  allgemeines  Gesetz  fiir  Saugerzahne  betrachten 
darf,  dann  ist  wohl  die  Annahme  Osborn's  iiber  die  Stellung  der 
drei  Koni  an  entgegenwirkenden  Zahnen  (bezogen  auf  dieselbe 
Sagittalebene)  richtig ;  aber  um  ganz  consequent  zu  deuken,  diirfte 
man  nicht  die  am  oberen  und  unteren  Molaren  nach  vorne  stehenden 
Hocker  als  Paraconus  bez.  als  Paraconid  bezeichnen,  man  muss 
yielmehr  den  Paraconus  im  Obeikiefer  homolog  dem  Metakonid 
des  Unterkiefers  setzen."     (No.  4,  pp.  893-5.) 

The  paper  of  Mahn  on  the  molars  of  Arvicola^  referred  to  above, 
presents  the  following  reasons  for  regarding  the  anterior  end  of  the 
upper  molar  as  equivalent  to  the  posterior  end  of  the  lower : 
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to  it.  Between  these  two  there  generally  appears  a  minute  median 
cusp,  the  hypoconulid,  which  on  the  last  molar  may  become  a  large 
element,  necessitating  the  formation  of  an  additional  fang,  but  on 
the  others  seldom  reaches  considerable  proportions.  In  very  many 
forms  the  upper  molars  now  add  a  fourth  main  cusp,  the  hypocone, 
at  the  postero-iuternal  angle  of  the  crown.  In  the  tritubercular 
stage  two  small  accessory  elements  are  developed  in  the  lines  con- 
necting the  protocone  with  the  para-  and  metacones,  and  are  called 
respectively  the  proto-  and  metaconules.  We  have  now  arrived  at 
a  stage  in  which  both  the  superior  and  inferior  molars  have  six 
elements  (quadritubercular  stage  of  Cope)  to  which  type  the 
molars  of  nearly  all  the  higher  mammalia  may  be  traced  back, 
through  successive  stages  of  simplification. 

To  this  scheme  of  molar  development  propounded  by  Cope  and 
Osborn,  the  only  serious  objections  hitherto  made  are  those  of 
Fleischmann  (No.  4),  who  rejects  both  the  nomenclature  and  the 
homologies  explained  above.  Before  proceeding  to  the  question  of 
the  evolution  of  the  premolars,  it  will  be  necessary  to  examine  the 
views  of  Fleischmann,  since  any  comparison  between  the  two  cate- 
gories of  teeth  will,  of  course,  depend  upon  the  homologies  of  the 
molar  cusps.  "  Wenn  iiberhaupt  eine  Ableitung  der  Saugermolaren 
von  einfacheren  Formen  moglich  ist,  so  miissen  die  Ausgangsglieder 
bei  Reptilien  gesucht  werden.  Aber  die  theoretisch  geforderten 
Zwischenformen  sind  uns  nicht  geniigend  bekannt,  und  die  system- 
atische  Stellung  der  fossilen  Thiere,  deren  Ziihne  nach  Cope  und 
Osborn  die  Bindeglieder  der  Ileptilien-und  Suugethierzahne 
darstellen,  ist  wegen  schlechter  palseontologischer  Urkunden  voU- 
kommen  in*s  Dunkle  gehiillt.  Deshalb  ist  der  Versuch  der  beiden 
amerikanischen  Forscher  wohl  als  eine  Hypothese  zu  achten,  fur 
welche  die  Wahrscheinlichkeit  unserer  modernen  wissenschaftlichen 
Anschauungen  spricht,  jedoch  fehlt  ihm  jeder  exacte  Beweis. 

"  Auch  die  Annahme,  dass  alle  Glieder  des  urspriinglicfaen 
Saugethiergebisses  ganz  gleichartig  entwickelt  waren,  scheint  mir 
solange  nicht  nothwendig  aus  den  jetzt  bekannten  Thatsachen 
abgeleitet  werden  zu  miissen,  als  nicht  die  gesamnite  Organisation 
der  Thierwelt  der  Puercozeit  eine  einigermaassen  sichere  Verkniip- 
fmig  mit  den  lehendeu  Siiugern  gestattet.  Bis  jetzt  ist  die 
Annahme,  alle  Ziiline  miissen  von  einer  gloichen  einfachen  Urform 
stammen,  nur  begriindet  in  unsereni  Bestreben,  die  mannichfa- 
chen  Yerhiiltnisse  der  Thierwelt,  wie  es  ebon  geht,   unter   einen 
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generellen  Begriff  zusammenzufassen.  Wie  einleuchtend  auch 
das  logische  Princip  der  systematischen  Einheit  fiir  jene  Vermu- 
thung  sprechen  mag,  so  kann  die  Naturforschung  doch  nur  dann 
der  lockenden  Aussicht  folgen,  wenn  geniigende  Beweisgriinde  die 
Speculation  zu  stiitzen  vermogen. 

"Wie  die  Annahme  eines  urspriinglichen  Kegelzalines  aJs  Sur- 
rogat  einer  eiustweilen  fehlenden  besseren  Einsicht  in  den  histor- 
ischen  Bildungsgang  zu  beurtheilen  ist,  so  kann  man  sich  auch  die 
Umwandlung  des  triconodonten  Zahnes  in  die  trituberculiire  Form 
nicht  gut  vorstellen.  Man  begreift  zwar  sehr  leicht,  dass  dadurch 
den  Thieren  ein  grosser  Vortheil  erwachsen  sei,  aber  welche  physi- 
ologischen  Processe  die  Formiinderung  leiteten,  ist  jetztnochgiinzlich 
unklar.  Cope  undOsbornglauben,diebeidenSeitenh()ckerseiengegen 
den  Protoconus  verschoben  worden.  Das  ist  sicher  die  einfachste 
Hypothese ;  aber  warum  am  oberen  Molaren  dieselben  nach  aussen, 
am  unteren  Backzahn  nach  innen  gedreht  worden  seien,  ist  mir 
nicht  klar  geworden.  Ferner  habe  ich  von  Osborn  keinen  Grand 
erfahren,  der  ihn  berechtigt,  die  Hocker  der  oberen  und  unteren 
Zahne  direct  zu  homologisiren.  Wer  bei  Saugethieren  verschie- 
dener  Ordnungen  die  Zahne  der  oberen  und  unteren  Reihe  genau 
betrachtet,  wird  haufig  zu  der  Erkenntniss  geiangen,  dass  die  Seiten 
der  Zahne  einander  im  umgekehrten  Sinne  vergleichbar  sind, 
d.  h.  dass  der  Innenseite  eines  oberen  Molaren  die  Aussenseite  des 
unteren  und  dem  Vorderrande  des  oberen  der  Hinterrand  des 
unteren  Backzahnes  entspreche.  Diese  Thatsache  habe  ich 
durch  Mahn  an  den  Molaren  von  Arvicola  genauer  besprechen 
lassen,  ich  habe  mich  auch  an  Vertretern  anderer  Gruppen  von  der 
Richtigkeit  derselben  iiberzeugt.  Wenn  man  die  eben  geschilderte 
Lagebeziehung  als  allgemeines  Gesetz  fiir  Saugerziihne  betrachten 
darf,  dann  ist  wohl  die  Annahme  Osborn's  iiber  die  Stellung  der 
drei  Koni  an  entgegenwirkenden  Ziihnen  (bezogen  auf  dieselbe 
Sagittalebene)  richtig;  aber  um  ganz  consequent  zu  deuken,  diirfte 
man  nicht  die  am  oberen  und  unteren  Molaren  nach  vorne  stehenden 
Hocker  als  Paraconus  bez.  als  Paraconid  bezeichnen,  man  muss 
vielmehr  den  Paraconus  im  Obeikiefer  homolog  dem  Metakonid 
des  Unterkiefers  3etzen."     (No.  4,  pp.  893-5.) 

The  paper  of  Mahn  on  the  molars  of  Arvicola^  referred  to  above, 
presents  the  following  reasons  for  regarding  the  anterior  end  of  the 
upper  molar  as  equivalent  to  the  posterior  end  of  the  lower : 
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"  Wenn  man  die  Zahne  im  Ober-  uud  Unterkiefer  betrachtet,  so 
springt  sofort  die  Thatsache  in  die  Augen,  dass  die  mit  einander 
artikulirenden  Ztihne  nicht  gleich  gerichtet  sind  ;  denn  im  Unter- 
kiefer stehen  die  spitzen  Endeu  der  Molaren  nach  vorn,  im  Ober- 
kiefer  sind  sie  nach  hinten  gerichtet,  und  das  spitze  Ende  jedes 
Unterkieferzahnes  trifil  auf  das  breite  Ende  seines  Antagonisten 
im  Oberkiefer. 

"  Die  drei  Cementleisten  liegen,  wie  bereits  erwahnt,  an  verschie- 
denen  Steilen  jedes  Zahnes,  zwei  am  abgerundeten  Ende  an  der 
facialen  und  lingualen  Kante,  eine  am  entgegengesetzten  mehr 
spitzen  Ende ;  das  wiederholt  sich  an  alien  Gliedern  des  Gebisses. 
Also  trifft  die  Seite  des  Zahnes,  welche  eine  Cementleiste besitzt  und 
im  Unterkiefer  nach  vorn  sieht,  auf  die  Seite  des  Oberkieferzahnes, 
an  der  zwei  bilateral  gelegene  Cementleisten  stehen.  Man  muss 
deshalb,  um  bei  der  Formvergleichung  der  Zahne  zu  richtigen 
Ergebnissen  zu  gelangen,  je  eine  Zahnreihe  des  Oberkiefers  g^eu 
die  entgegengesetze  Reihe  im  Unterkiefer  um  180°  drehen,  dann 
fallen  die  spitzen  und  stumpfen  Enden  alter  Molaren  auf  einander. 

"  Bei  der  morphologischen  Vergleichung  muss  man  desshalb  das 
Vorderende  eines  Unterkiefermolaren  mit  dem  Hinterende  eines 
Oberkiefermolaren  als  entsprecheud  ansehen.  Vergleicht  man 
ferner  die  Form  der  einzelnen  Ziihne,  so  wird  man  den  friiheren 
Beobachtern  beistimmen,  welche  die  grosse  Ahnlichkeit  zwischen 
dem  dritten  hiutersten  Molaren  des  Oberkiefers  und  dem  ersten 
vordersten  Molaren  im  Unterkiefer  hervorheben.  M-,  ist  in  beiden 
Kiefern  ziemlich  gleichfcirniig,  desshalb  muss  M3  des  Unterkiefers 
Ml  im  Oberkiefer  entsprechen.  So  liisst  sich  auf  Grund  der  anato- 
mischen  Thatsachen  zuniichst  fiir  die  schmelzfaltigen  Zahne  von 
ArrU'ula  die  Behauptung  aufstellen,  dass  die  Richtung  der  oberen 
und  unteren  Reihe  gerade  umgekehrt  ist.  Durch  theoretische 
Betrachtung  der  Entwicklung  der  Zahne  in  einer  Einsliilpung  des 
Hautzahn-Anlagen  enthaltenden  Ektoderms  ist  B.  Dybowski  zu 
der  iihnlichen  Auffassung  gelangt,  dass  die  Ziihne  des  Ober-  und 
Unterkiefers  in  der  Richtung  von  rechts  nach  links  um  180°  ge- 
dreht  seien,  aber  er  hat  seine  Meinung  durch  Thatsachen  nicht 
als  zwingend  erwiescn."     (No.  5.) 

From  an  examination  of  the  dentition  of  certain  marsupials, 
Fleischmann  reaches  conclusions  op{K)sed  to  those  of  Osborn  and 
Cope,  especially  with  regard  to  the  history  of  the  talon  of  the  lower 
molars,  and   says  of  Osborn\s    view :     "Die  Betrachtung  der  von 
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mir  gegebeneii  FigureH  liisst  eine  solche  AuffassuDg  direct  als  hin- 
fUUig  erscheinen." 

To  these  criticisms  it  may  be  replied :  (1 )  It  is  perfectly  true  that  the 
present  state  of  palaeontological  knowledge  does  not  permit  the  con- 
struction of  an  undoubted  phyletic  series  from  the  Triassic  to  the 
Puerco,  but  when  the  geological  and  the  morphological  succession  agree 
so  well,  we  are  entitled  to  assume,  in  the  absence  of  any  evidence  to 
the  contrary,  that  the  steps  of  the  change  are  those  indicated  by 
the  successive  genera  of  mammals.  Nobody  has  stated  that  these 
steps  were  of  necessity  those  which  the  evidence  at  present  avail- 
able appears  to  show ;  on  the  contrary,  Osborn  has  expressly 
pointed  out  another  possible  method. 

(2)  The  relations  of  the  "entire  organization  of  the  animal 
world  of  the  Puerco  times  "  to  that  of  the  present,  are,  it  is  true,  far 
from  clear,  and  yet  the  connection  of  many  Puerco  genera  with 
their  Wasatch  successors  is  so  obvious  as  to  deprive  this  objection 
of  any  weight.  The  hypothesis  that  all  the  varieties  of  mammalian 
molars  were  derived  from  a  single  type  of  tooth  is  much  more  than 
a  "seductive  speculation."  For  many  different  groups  it  has  such 
a  high  degree  of  probability  as  almost  amounts  to  demonstration, 
for  no  group  has  it  been  shown  to  be  untrue,  and  in  those  in  which 
we  cannot  demonstrate  its  truth,  the  necessary  phyletic  series  has 
not  yet  been  discovered.  On  the  other  hand,  the  history  of  the 
premolars  makes  it  evident  that  similar  stages  of  dental  evolution 
may  be  reached  in  different  ways. 

(3)  It  is  no  objection  to  the  truth  of  a  morphological  fact  that 
we  cannot  give  a  physiological  explanation  of  it.  Indeed,  the 
factors  of  transformation  form  at  present  the  most  actively  disputed 
questions  of  biology.  But  whether  or  not  mechanical  (or  dyna- 
mical) factors  of  change  are  admitted  as  efficient  causes  of  trans- 
formation, it  is  clear  that  they  at  least  indirectly  condition  the 
result  and  that  mechanically  unfavorable  changes  cannot  be  per- 
petuated. It  is  not  difficult,  in  a  general  way,  to  see  why  aniso- 
gnathism  and  movements  of  the  jaw  other  than  vertical  should 
necessitate  the  reversed  arrangement  of  points  upon  the  crowns  of 
the  upper  and  lower  molars,  because  they  are  subjected  to  opposite 
strains.  Even  in  the  premolars,  where  the  homologous  cones  are 
not  reversed,  the  reversal  of  form  is  as  clearlv  shown  as  in  the 
molars,  i.  e.  when  the  premolars  reach  a  stage  of  complication 
comparable  to  that  of  the  molars. 
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(4)  The  considerations  which  Dybowski  (No.  3),  Fleischmann 
and  Mahn  advance  as  showing  that  the  anterior  end  of  the  lower 
molars  is  homologous  with  the  posterior  end  of  the  upper  ones  and 
vice  versa,  are  derived  from  the  resemblance  of  form  in  these  parts 
respectively  and  from  the  assumption  that  in  Arvicola  the  cement 
bands  on  the  teeth  are  guides  to  homology.  But  for  purposes  of 
morphological  analysis,  resemblance  of  form  is  of  no  value  what- 
ever, and  as  Mahn  himself  points  out,  the  positions  of  the  cement 
bands  in  Arvicola  is  determined  by  the  necessity  of  fixing  the  tooth 
in  the  alveolus  without  undue  compression  of  the  cells  of  the  per- 
sistently functional  enamel  organ.  How  deceptive  mere  resem- 
blance of  form  may  be,  is  clearly  shown  by  the  facts  of  premolar 
evolution  already  alluded  to ;  viz.,  that  in  those  genera  which  have 
molariform  premolars,  there  b  the  same  apparent  correspondence 
between  the  outside  of  the  upper  and  the  inside  of  the  lower  pre- 
molars, as  obtains  in  the  molars.  And  yet,  as  will  be  more  fully 
shown  in  the  sequel,  this  correspondence  is  entirely  of  form  and  not 
of  homology,  for  in  both  superior  and  inferior  premolars  tjie  proto- 
cone  remains  upon  the  external  or  buccal  side  of  the  crown. 

When  the  line  of  argument  adopted  by  Fleischmann  and  Mahn  is 
pushed  to  the  conclusion  that  the  third  lower  molar  is  the  homo- 
logue  of  the  first  upper  molar,  it  would  certainly  appear  to  be  a 
reductio  ad  ahsurdum  of  the  considerations  which  lead  to  such  a 
result.  On  Mahn's  principles  the  fourth  upper  premolar  of 
Castoroides,  and  not  the  first  molar,  may  be  proved  to  be  homolo- 
gous with  the  last  inferior  molar.  If  the  equivalence  of  5^  and  m» 
means  anything  at  all,  it  must  imply  that  at  some  time  in  the  early 
history  of  the  mammals,  either  the  upper  or  lower  series  was  turned 
about,  end  for  end,  m^  now  occupying  the  place  originally  held 
by  m®.  Is  such  a  thing  conceivable?  and  if  so,  what  are  the  steps 
by  which  the  change  was  brought  about  ?  Such  a  shifting  could 
not  be  effected  by  a  partial  rotation  of  the  upper  tooth  in  one  direc- 
tion and  of  the  lower  tooth  in  the  opposite  direction. 

The  only  safe  method  of  determining  the  homologies  of  the  various 
cusps  in  the  protean  forms  assumed  by  the  mammalian  molar  and  pre- 
molar, is  that  of  folio  wing  out  step  by  step  the  changes  which  take  place 
in  well  defined  phyletic  series.  Even  embryology,  valuable  as  is  the 
assistance  which  it  affords,  must  be  used  with  great  caution  and  in 
a  general  rather  than  a  special  way.  The  shapes  taken  by  embry- 
onic teeth  are  seldom  like  anything  which  is  known  among  fossil 
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forms,  at  least  in  matters  of  detail.  For  example,  no  one  would 
infer  from  the  ontogeny  of  the  horse's  molar,  that  it  had  been 
derived  from  such  types  of  dentition  as  those  displayed  by  Hyra- 
cotheriumy  Anehitheriumy  etc.,  and  yet  if  any  phyletic  series  may  be 
regarded  as  well  established,  it  is  that  of  the  Equidce.  Knowing 
the  phylogeny,  we  are  able  to  eliminate  cenogenetic  features  and  to 
show  that  the  ontogeny  in  no  way  contradicts  the  results  of  pal- 
aeontology. 

(5)  Fleischmann  objects  to  Osborn's  homologizing  the  cusps  of 
the  upper  and  lower  molars.  Strictly  speaking,  of  course,  an 
upper  tooth  is  not  homologous  with  the  corresponding  lower  tooth, 
and  nevertheless  we  speak  very  properly  of  the  upper  canine  as 
equivalent  to  the  lower,  etc.  In  the  Triconodon  molar  there  is  no 
reason  why  the  anterior  basal  cusps  of  the  upper  molars  should  not 
be  homologous  with  the  anterior  cusps  of  the  lower  molar  in  the 
same  sense  that  the  protocone  is  equivalent  to  the  protoconid.  All 
that  Osborn's  nomenclature  implies  is  that  in  the  tritubercular 
tooth  a  certain  element  represents  the  anterior  cusps  of  the  tricono- 
dont  molar,  and  in  no  way  denies  the  possibility  that  the  primitive 
simple  cones,(haplodont  stage)  are  reversed  in  the  two  jaws.  There 
is  not  a  particle  of  evidence,  however,  for  such  a  reversal  in  the 
haplodont  stage,  nor  is  any  fact  known  which  could  suggest  a 
rotation  of  the  upper  and  lower  molars  in  opposite  directions,  in 
stages  subsequent  to  the  triconodont.  If  the  series  of  genera  selected 
by  Osborn  really  represents  the  stages  of  molar  development,  there 
is  nothing  like  rotation,  but  merely  a  lateral  displacement  of  the 
cusps. 

(6)  The  conclusions  which  Fleischmann  reaches  from  his  exam- 
ination of  the  marsupial  dentition  are  quite  inadmissible.  Palseon- 
tological  discovery  seems  every  day  to  make  it  more  clear,  that 
the  placental  mammals  are  not  derived  from  any  marsupials  as  yet 
known,  but  that  placentals  and  marsupials  form  two  distinct  and 
divergent  series.  The  objection  of  uncertain  phylogenetic  relation- 
ship which  Fleischmann  urges  against  Osborn's  series  of  genera 
applies  with  more  force  to  any  reasoning  founded  upon  marsupial 
dentition.  In  particular,  Fleischmann  protests  against  the  view 
that  the  talon  of  the  lower  molars  is  something  superadded  to  the 
primitive  triangle,  and  unrepresented  in  the  triconodont  tooth.  But 
this  objection  leaves  out  of  account  the  fact  that  the  talon  can  be  of 
importance  only  when  the  upper  and  lower  molar  series  begin  to 
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alternate,  so  that  each  lower  molar  opposes  two  upper  ones ;  nor 
can  the  talon  be  functional  until  there  is  some  displacement  of  the 
superior  protocone  and  the  tritubercular  stage  is  reached,  giving  a 
cusp  which  the  talon  can  oppose. 

In  Trlconodon  these  conditions  are  not  fulfilled.  Following 
Fleischmann's  line  of  reasoning,  it  might  be  shown  that  the  posterior 
cusp  of  the  cat's  inferior  sectorial  was  the  *'  metamere  "  and  equiva- 
lent to  the  talon,  but  such  a  conclusion  would  be  entirely  erroneous 
as  it  has  been  demonstrated  that  in  the  cats'  molar  the  talon  has 
disappeared.  Furthermore,  the  history  of  premolar  development 
proves  that  the  talon  may  be  superadded  to  the  primitive  triangle, 
and  that  the  latter  may  be  complete  before  the  former  makes  its 
appearance.  At  all  events,  no  conclusion  as  to  such  a  problem  can 
be  safely  drawn  from  the  examination  of  teeth  so  far  removed 
from  the  primitive  condition  as  are  those  of  Daayurus, 

The  mode  of  origin  of  the  trigonodont  (or  tritubercular)  molar 
which  has  been  suggested  by  Cope  and  Osborn  will  be  assumed  as 
correct  in  comparing  the  premolars  with  the  molars,  an  assumption 
which  is  justified  by  the  evidence  at  present  available.  In  the 
absence  of  any  well  defined  phyletic  series  of  mammals  from  the 
Triassic  to  the  Puerco,  however,  the  theory  cannot  be  regarded  as 
finally  established.  The  premolars  have  quite  a  different  history, 
and,  as  I  have  elsewhere  shown  (No.  11,  pp.  48-9)  even  when  these 
teeth  have  become  completely  molariform,  the  elements  which 
correspond  in  function  and  position  to  those  of  the  molars,  are  not 
homologous  with  them,  the  key  to  these  homologies  being  given  by 
the  position  of  the  protocone. 

The  premolars  do  not  display  quite  the  same  degree  of  constancy 
in  the  order  of  succession  of  their  component  cusps  as  do  the  molars. 
For  this  reason  the  fourth  superior  premolar  will  be  taken  as  the 
standard.  The  primitive  form  of  the  premolar  is  a  simple  cone, 
implanted  by  a  single  fang,  which  is  still  preserved  in  several  exist- 
ing t^enera  and  which  obviously  corresponds  to  the  protocone  of  the 
molars.  As  early  as  the  Puerco,  however,  we  find  that  p  *  in  every 
known  genus  is  complicated  by  the  addition  of  a  second  cusp  upon 
the  inner  or  Unprual  side  of  the  protocone,  which  may  be  called  the 
deuteroc(jne.  This  bicuspid  tooth  represents  a  pattern  from  which 
all  the  pre.nolar  types  of  the  higher  mammalia  may  be  simply  and 
naturally  derived  by  the  continued  addition  of  new  parts,  which  in 
many  groups  reach  the  same  or  an  even  greater  degree  of  complication 
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than  the  true  molars.  Furthermore,  this  tooth  brings  out  clearly  the 
important  fact  that,  while  in  the  molar  the  protocone  has  shifted  to 
the  internal  or  lingual  side  of  the  crown,  in  the  premolar  it  remains 
upon  the  external  or  buccal  side  of  the  crown,  just  as  in  the  inferior 
molars.  From  this  it  follows  that  the  deuterocone  has  no  exact 
homologue  in  the  molar  crown,  though  functionally  and  in  position, 
it  corresponds  to  the  protocone  of  the  molar,  and  in  the  finished 
molariform  premolar  it  occupies  the  antero-internal  angle  of  the 
crown. 

The  relatively  simple  form  of  the  fourth  superior  premolar  which 
has  been  described,  occurs  almost  universally  in  the  genera  of  the 
Puerco  Eocene,  while  the  anterior  premolars  are,  for  the  most  part, 
as  yet  perfectly  simple,  consisting  of  the  protocone  only.  In  some 
genera,  however,  such  as  MioclcentiSf  P '  has  likewise  added  a  deu^ 
terocone.  In  the  molars  the  new  complications  very  generally 
maketheir  first  appearance  upon  the  first  of  the  series,  and  then 
successively  upon  the  second  and  third,  and  so  in  the  premolars  P_| 
is  the  first  to  assume  new  features,  and  these  then  advance  to  the 
anterior  premolars,  the  first  never  reaching  the  full  molar  pattern, 
even  when  the  others  have  exceeded  the  molars  in  degree  of 
complexity. 

The  second  stage  of  premolar  development  consists  in  the  addi- 
tion of  a  second  external  cusp,  posterior  to  the  protocone,  which  I 
have  called  the  tritocone,  and  which  corresponds  to  the  paracone 
of  the  molar  crown  (postero-external  cusp),  but  it  cannot  be 
r^arded  as  homologous  with  that  element,  because  its  position  with 
reference  to  the  protocone  is  entirely  diflTerent.  This  stage  of  devel- 
opment imitates  very  closely  the  trigonodont  molar,  and  very 
fi^quently  this  type  of  premolar  displays  the  intermediate  conules, 
either  anterior,  posterior,  or  both.  In  position  these  conules  corre- 
spond to  the  proto-  and  metaconules  of  the  molars,  but  are  obviously 
not  homologous  with  them.  How  very  gradually  this  addition  of 
the  tritocone  may  be  eflfected  is  beautifully  shown  in  the  series 
formed  by  placing  together  the  different  varieties  and  species  of 
Proiogonia  and  Phenacodus,  Here  the  tritocone  may  be  seen  in  all 
stages,  from  a  very  minute  and  scarcely  visible  cusp,  and  gradually 
enlarging  until  it  reaches  the  size  of  the  protocone  (Phenacodus,) 
This  trigonodont  stage  of  the  fourth  upper  premolar  is  very  widely 
distributed  in  the  middle  and  upper  Eocene,  occurring  in  nearly  all 
perissodactyls  and  creodonts.  With  some  special  modifications  it 
persists  to  the  present  time  in  the  sectorial  of  the  Carnivora,  in 
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many  Insectivora  and  in  some  forms  of  Artiodactyla  (e.  g.  Dteotw 
les.)  In  many  forms  this  pattern  of  tooth  does  not  occur  in  advance 
of  the  fourth  j)remolar,  while  in  others  the  second  and  third  grad- 
ually assume  the  same  structure,  as  in  most  of  the  Eocene  perisao- 
dactyles.  Even  in  Phetiacodus  p^  is  trigonodont,  while  J^  consists  of 
the  protocone  only. 

The  final  step  in  the  conversion  of  the  premolars  to  the  molar 
pattern  is  given  by  the  addition  of  a  fourth  main  element  at  the 
postero-internal  angle  of  the  crown,  the  tetartocone,  which  thus 
corresponds  in  position  to  the  hypocone  of  the  molars.  The  incipi- 
ent stages  of  this  element  may  be  observed  in  Helaletes  {DesmatO' 
theritim)  among  the  perissodactyls^  and  in  AgrioeJuxrua  among  the 
artiodacty]s,  where  it  occurs  as  a  minute  and  variable  cusp  just 
posterior  to  and  hardly  separated  from  the  deuterpcpne. 

So  far  as  I  have  been  able  to  observe,  the  scheme  of  development 

of  the  premolar  crown  is  quite  constant, 
and  for  ^universally  so,  and  the  nomen- 
clature which  is  proposed  for  the  pre- 
molar cusps  is  intended  to  express  their 
order  of  succession,  as  they  appear  in 
Fig.  I.  P*.     However,  exceptions  to  this  order  of 

Procamelm  occidentalis.  succession  do  occur  in  the  anterior  pre- 
Third  and  fourth  upper  pre"  molars.    For  example,  in  p*  of  Frocame- 

molars  of  left  side,  d  deutero-  ,         ^^       .  '  V '/  "iT*  il    •       -.4    • 

cone;    x    additional     anterior  ^^*^»    ^^^    inner    crescept,  (whlch   m    P^  IS 

cusp.  (After  Leidy.)  formed  by  the  extension  of  the  deutero- 

cone  in  both  directions,  lis  produced  by  crests  from  the  anterior 
and  posterior  edges  of  the  protocone,  which  have  not  yet  come  into 
contact  with  each  other  and  thus  leave  a  gap  opposite  the  apex  of  the 
protocone.  As  we  shall  see  later,  the  posterior  ridge  in  this  tooth 
probably  represents  the  deuterocone.  Again,  in  Hyracotherium 
venticolum  p^  consists  of  two  cusps,  the  proto-  and  tritocones,  which 
are  in  the  same  an tero- posterior  line  and  the  deuterocone  is  little  or 
not  at  all  developed.     Other  exceptions  might  be  cited. 

The  development  of  the  inferior  premolars  appears  to  be  some- 
what  less   regular  and   constant   than 
that  of  the  superior.     As  in  the  upper 
jaw,  the  complication  b^ins  with  p*  and 
^^^'  -•  advances  anteriorly,  but  it  is  worthy  of 

HyracotJurium  venticolum.        ^^^^^^  ^y^^^  j^  ^^^^^  fo^ms  the  OOmpHca- 
Second  upper  premolar  of  left  ^.  d    ,,\       '    c    '        ^.^^i^w,   U^^..^, 

sid.,/r.protoconc;/r.tritocone.  tion  of  the  infenor  premolars  begins 
(After  Cope.)  earlier  and  proceeds  farther  than  in  the 


^ 
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case  of  the  upper  teeth.  As  before,  the  initial  point  must  be  taken 
as  a  simple  conical  cusp^  the  protoconid.  Most  of  the  existing 
unguiculates,  as  well  as  some  recent  and  many  extinct  ungulates 
retain  more  or  fewer  teeth  which  depart  but  little  from  this  type. 
In  many  forms  the  only  addition  to  the  protoconid  consists  in  a 
small  posterior  basal  cusp,  which  the  analogy  of  such  Mesozoic 
mammals  as  Amphilestes  and  Triconodon  justifies  us  in  regarding 
as  the  equivalent  of  the  metaconid  of  the  molars.  In  many  of  the 
Carnivora  a  second  posterior  cusp  is  added,  to  which,  however,  it  is 
not  necessary  to  give  a  name,  since  it  is  of  little  importance  and 
occurs  in  but  few  forms.  Frequently  also  an  anterior  basal  cusp, 
strictly  comparable  to  the  paraconid  of  the  molars,  is  added  and  a 
stage  like  that  of  the  Triconodon  molar  is  attained,  consisting 
of  eleo^nts  which  there  is  every  reason  to  regard  as  homologous 
with  the  three  primary  cusps  of  the  molars.  There  is,  however,  a 
great  difference  as  to  the  regularity  with  which  the  para-  and  metaco- 
nids^  are  present  aod  in  the  order  of  their  succession  ;  one  or  the 
other  of  them  may  never  appear  at  all,  and  while  the  metaconid  is 
more  frequently  present  and  generally  makes  its  appearance  first, 
yet  this  is  by  no  means  invariably  the  case.  Another  difference 
from  the  molars  consists  in  the  ultimate  fate  of  the  metaconid  in 
the  molariform  premolar,  where  it  becomes  either  part  or  the  whole 
of  the  talon  and  always  remains  on  the  same  antero-posterior  line 
with  the  protoconid,  instead  of  shifting  to  the  internal  or  lingual  side 
of  the  latter.  In  the  premolars,  therefore,  when  a  cusp  occurs 
occupying  the  position  taken  by  the  metaconid  in  the  molars,  it 
cannot  be  regarded  as  homologous  with  that  element,  but  rather 
with  the  deuterocone  of  the  upper  premolar  and  may  consequently 
be  called  the  deuteroconid.  The  latter  element  also  varies  as  to  the 
relative  time  of  its  appearance ;  sometimes  it  is  the  only  element 
present  in  addition  to  the  protoconid  (e.  g.,  Pelycodus,  Chriacus,  Pro- 
togonid)  or  it  may  be  developed  after  either  the  para-  or  the  meta- 
conid, or  it  may  appear  last  of  all,  and  in  very  many  cases  it  is 
altogether  absent.  Yet  when  it  does  appear,  its  homologies  are 
perfectly  obvious. 

A  fifth  element  is  sometimes  added  to  the  premolar  crown,  pos- 
terior to  the  protoconid,  and  interior  to  the  metaconid,  thus  occupy- 
ing the  position  held  by  the  entoconid   of  the  molars.     Clearly 
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however,  it  caDnot  be  homologous  with  that  element,  its  place  with 
reference  to  the  metaponid  being  entirely  different.  Its  homologies 
are  rather  with  the  tetartocone  of  the  upper  premolar,  as  will  appear 
when  it  is  remembered  that  there  is  not  that  reversal  in  the  position 
of  the  cusps  of  the  inferior  premolars  compared  with  the  superior 
ones  which  obtains  between  the  upper  and  lower  molars,  the  primary 
Qusp  or  protocone  remaining  upon  the  external  side  of  the  crown 
in  both  upper  and  lower  premolars.  The  tetartoconid  is  usually 
the  last  cusp  to  make  its  appearance  upon  the  crown  of  the  inferior 
premolar,  but  there  are  exceptions  to  this  rule.  For  example,  in 
Triisodon  p*  consists  of  a  very  large  protoconid  and  a  lower  but  yet 
large  heel  or  talon^made  up  of  the  metacpnid  upon  the  outside 
and  the  tetartoconid  on  the  inside ;  neither  para-  nor  deuteroconid 
is  present. 

In  a  former  paper  (No.  11,  pp.  48-9)  I  gave  a  somewhat  different 
account  of  the  evolution  of  the  lower  premolar,  in  that  I  regarded 
the  talon  of  the  premolars  as  equivalent  to  that  of  the  molars,  and 
like  it  composed  of  hypo-  and  entoconids.  This  seemed  to  follow 
from  the  fact  that  the  position  of  the  cusps  which  make  up  the  talon 
with  reference  to  the  protoconid  is  the  same  in  both  classes  of  teeth. 
An  examination  of  a  more  extended  series  of  premolars  has,  how- 
ever, convinced  me  that  the  external  element  of  the  premolar  talon 
is  the  equivalent  of  the  metaconid  and  not  the  hypoconid  of  the 
molar.  If  this  be  true,  the  internal  element  obviously  cannot  be 
the  entoconid,  while  its  relation  to  the  tetartocone  of  the  superior 
premolar  is  the  same  as  that  of  the  deuteroconid  to  the  deutero- 
cone. 

If  the  foregoing  description  be  accepted  as  correct,  it  will  appear 
that,  while  the  inferior  premolars  may  contain  three  elements 
which  are  homologous  with  molar  cusps,  the  upper  premolars  con- 
tain but  one  cusp  which  can  be  homologized  with  a  molar  cusp, 
and,  furthermore,  that  while  in  the  molar  crown  the  protocone  is 
on  the  inner,  and  the  protoconid  on  the  outer  side,  in  both  sets  of 
premolars,  upper  as  well  as  lower,  it  retains  its  primitive  position 
upon  the  external  side. 

The  following  table  will  serve  to  exhibit  the  correspondences  of 
position  (not  of  homology)  between  the  molar  and  premolar 
elements  when  all  are  present. 
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Fig.  3. 

Diagram  to  exhibit  the  relations  of  the  molar  and  premolar  cusps,  showing  the 
fourth  premolar  and  first  molar  of  the  left  upper  jaw  and  right  lower  jaw,  pr 
protocone,  ^  deuterocone,  tr  tritocone,  te  tetartocone,/rz  paracone,  me  metacone, 
i)' hypocone, //^  protoconid, /^^^  paraconid,  me<i  metaconid,  ta^  tetartocoBid, 
hy^  hypoconid,  en^i  entoconid. 


UPPER  JAW. 

Molar.  Premolar. 


Protocone 
Paracone 
Metacone 
Hypocone 


Deuterocone 
Protocone 
Tritocone 
Tetartocone 


LOWER 

Molar. 

Protoconid  = 

Paraconid  =3 

Metaconid  = 

Hypoconid  = 

Entoconid  = 


JAW. 

Premolar. 

Protoconid 

Paraconid 

Deuteroconid 

Metaconid 

Tetartoconid 


It  now  remains  to  consider  the  facts  of  premolar  evolution  as 
they  are  exhibited  by  the  various  orders  of  mammab.  This  is  pos- 
sible as  yet  for  only  a  small  number  of  groups,  the  palseontological 
evidence  as  to  the  others  being  too  incomplete.  The  following 
orders  will  therefore  be  omitted ;  Monotremata,  Marsupialia,  Eden- 
tata, Tillbdontia,  Cetacea  and  Sirenia.  In  those  orders  which  are 
taken  into  consideration,  attention  will  be  chiefly  directed  to  the 
extinct  forms. 

I.  PRIMATES. 

In  this  order  the  Lemuroidea  and  theMesodonta  will  be  included 
for  the  sake  of  convenience,  these  groups  all  belonging  to  the  same 
general  series  and  characterized  by  great  uniformity  in  the  structure 
of  the  teeth. 

The  simplest  type  of  premolar  dentition  in  this  series  is  presented 

by  the  Puerco  genus  Mizodectes,    Of  this  form  only  the  inferior 

teeth  are  known,  and  the  premolars  are  remarkably  simple ;  they 

consist  merely  of  a   high,   acute  and  recurved  protoconid  with  a 

rudimentary  metaconid  as  a  heel,  which  can   hardly  be  called  a 
28 
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distinct  element.  In  Anaptomorphw^  of  the  Wasatch  and  Bridger 
the  lower  premolars  are  as  simple  as  in  Mixodectes,  but  the  upper 
ones  have  added  a  deuterocone,  which  is  particularly  well  developed 
in  p*.  The  type  of  premolar  structure  which  is  most  prevalent  among 
the  Eocene  mesodonts  is  exemplified  by  HyopsoduM,  a  genus  which 
is  very  abundantly  represented  in  the  Wasatch,  Bridger  and  Uinta 
formations.  In  this  genus  the  number  of  the  premolars  is  still 
unreduced,  being  |;  the  anterior  members  of  the  series  are  of  small 
size  and  perfectly  simple,  but  the  posterior  two  in  each  jaw  have 
added  new  elements.  In  the  upper  jaw  P&  ^d  4  have  a  crown  trans- 
versely placed,  consisting  of  a  trenchant  pyramidal  protocone  and  a 
smaller  but  well  developed  deuterocone.  In  the  lower  jaw  ^  has  in 
addition  to  the  protoconid  only  a  rudimentary  metaconid,  forming 
an  inconspicuous  heel ;  in  p*  this  heel  is  better  developed,  and  on  or  at 
the  internal  side  of  the  protoconid  appears  a  small  deuteroconid. 
In  the  existiug  representatives  of  the  series,  there  is  not  very  much 
advance  upon  the  degree  of  premolar  complication  found  among 
the  Eocene  mesodonts.  In  the  lemurs  there  is  the  remarkable 
change  first  pointed  out  by  Schlosser  (No.  10)  that  the  most  anterior 
lower  premolar  has  assumed  the  form  and  functions  of  the  canine, 
but  it  bites  behind  the  upper  canine.  In  the  higher  primates  the 
premolar  type  is  that  of  the  human  "  bicuspid, "  the  crown  consist- 
ing of  two  elements  only,  the  protocone  and  deuterocone.  The 
lower  teeth  do  not  exhibit  the  metaconid,  which,  as  we  have  seen,  is 
imperfectly  developed  in  some  of  the  Eocene  forms. 

II.  CREODONTA. 

In  this  group  there  is  considerable  divergence  as  to  the  amount 
and  kind  of  premolar  development.  P  1,  2  and  3  in  both  jaws 
ordinarily  remain  quite  simple,  or  at  most  complicated  by  the 
addition  of  a  small  posterior  basal  cusp  in  the  inferior  teeth,  repre- 
senting the  metaconid.  Sometimes,  however,  these  teeth  become 
very  much  more  complicated,  as  in  Oxycena  and  Palceonictis,  in 
which  P2  ^"d  3  have  large  and  well  developed  deuterocones,  and  in 
P.,  a  tritocone  is  added  so  that  this  tooth  becomes  a  reduced  copy 
of  the  last  premolar.  Several  other  genera  display  a  more  or  less 
prominent  deuterocone  on  Ps,  as  for  example  Deltatherium  and 
DusacKi<,  and  in  the  lower  jaw  the  metaconid  may  form  a  more  or 
less  j)rominent  talon  on  p^,  as  in  the  case  in  Di^^sachj*,  while  in 
OxycEiia  these  cutting  talons  appear  on  all  the  inferior  premolars 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  419 

except  the  first,  increasing  in  size  as  we  pass  from  before  backward 
and  thus  corresponding  with  the  development  of  the  deuterocone  in 
the  upper  premolars.  A  very  similar  statement  will  apply  to 
Palceonicti^. 

The  fourth  premolar  in  both  jaws  exhibits  great  variety  among 
creodonts  from  a  completely  molariform  to  an  extremely  simple 
condition.  Taking  first  the  upper  tooth,  we  find  in  such  Puerco 
genera  as  Oxyclcenua  and  Deltatheriuniy  the  simplest  which  occurs 
among  the  creodonts,  viz.,  a  compressed,  acute  protocone,  with 
trenchant  anterior  and  posterior  edges  and  a  conical  deuterocone. 
From  this  stage  several  distinct  lines  may  be  traced  in  as  many 
diverging  directions.  Proviverra  agrees  with  Deltaiherium  in  the 
construction  of  this  tooth,  but  in  Sinopa  (Stypolophus)  it  is  compli- 
cated by  the  addition  of  a  small  tritocone  and  in  some  species,  of 
an  anterior  basal  cusp,  or  protostyle,  as  well.  Sinopa  has  thus 
reached  a  stage  of  development  of  P*  in  which  all  the  elements  of 
the  carnivorous  sectorial  are  present,  and  yet  the  small  size  of  the 
tooth  and  especially  the  incomplete  development  of  the  tritocone 
render  the  term  sectorial  inappropriate  to  such  a  tooth.  In  some  of 
the  HycejiodontidcF,  however,  as  Oxycena  for  example,  P*  fully 
deserves  to  be  called  a  sectorial,  as  the  compressed  protocone  and 
enlarged  trenchant  tritocone  form  a  very  efficient  cutting  blade. 
But  even  here  the  main  emphasis  of  development  is  on  the  first 
molar,  which  is  larger  and  of  more  functional  importance  than  the 
premolar.  In  this  genus,  Ps,  also  has  all  the  elements  of  a  sectorial. 
In  ffycenodon  itself,  P4,  is  reduced  in  size  and  importance,  m,  being 
the  largest  and  most  eflicient  tooth  in  the  series  ;  the  protocone  is 
large,  but  the  tritocone  is  insignificant,  and  the  deuterocone  so 
diminished  that  in  some  species  it  can  hardly  be  said  to  exist  as  a 
separate  element.  Palceonlctiiy  though  obviously  belonging  to  a 
phylum  very  distinct  from  that  of  the  hyajnod on ts,  closely  resembles 
Oxycdfia  in  the  condition  of  the  superior  premolars. 

The  Miacidce  alone  among  creodonts  have  attained  the  carni- 
vorous tyj>e  of  dentition.  The  superior  sectorial  is  not,  it  is  true 
more  efficiently  developed  than  in  Oxycena,  but,  on  the  other  hand, 
the  upper  molars  are  tubercular,  not  sectorial  at  all.  In  Didymic- 
tis  P4  is  quite  like  that  of  the  viverrines,  owing  to  the  presence  of  a 
small,  but  very  distinct  anterior  basal  cusp. 

A  very  different  type  of  premolar  tooth  is  that  assumed  by  P*  in 
the  Mesonychidce.     Though  the  same  elements  are  present  as  in 
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Sinopa,  their  shape  and  mutual  relations  are  altogether  different. 
In  Dlssacus,  the  oldest  genus  of  the  family,  this  tooth  has  all  the 
elements  of  the  carnivorous  sectorial,  but  the  tritocone  is  added  in 
the  form  of  a  conical  tubercle,  (which  is  considerably  smaller  than 
the  protocone,)  and  not  of  a  trenchant  blade.  In  Pachycena  of  the 
Wasatch  and  still  more  in  the  Bridger  genus,  Mesonyx,  the  gradual 
enlargement  of  the  tritocone  gives  to  the  fourth  premolar  completely 
the  pattern  of  the  simple  tritubercular  molars. 

Little  is  known  with  regard  to  the  superior  premolars  of  the 
ArctocyonidcB.  In  Clcenodon  (Mioclcenua)  connitjatn^y  and  presumably 
also  Arctocyon,  Ps  is  a  simple,  compressed,  conical  tooth,  supported 
by  two  fangs,  and  therefore  without  deuterocone.  P4  has  a  very 
high  and  acute  pyramidal  protocone,  on  the  anterior  and  posterior 
edges  of  which  the  cingulum  is  so  elevated  as  almost  to  deserve  the 
name  of  cusps.  The  tooth  is  implanted  by  three  fangs  and  yet  the 
deuterocone  is  very  obscurely  marked.  If  we  may  provisionally 
assign  to  this  family  the  extraordinary  and  problematical  genus, 
Miocl(B7tu8y  the  systematic  position  of  which  is  altogether  doubtful, 
we  may  mention  here  the  curiously  thick,  low,  rounded  and 
massive  premolars,  which  characterize  the  genus.  P4  has  a  very 
distinct  deuterocone,  and  in  Pj  this  element  is  more  or  less  distinctly 
differentiated.  These  premolars  are  very  much  more  like  those  of 
some  of  the  Periptychidce  than  they  are  like  those  of  any  known 
creodont. 


/  2  J  4  'f 

Fig.  4. 

Fourth  lower  premolars  of  the  left  side,  internal  aspect.  1,  ?  Tricenies  subiri- 
gonus  /  2  ?  Clcenodon  protogonioides ;  3  Chriacus  stenops  ;  4  Epichriacui  schlos- 
serianus ;  5  Dfltatheriumfundaminis.prd  protoconid,  </<^deuteroconid,/<7</p»r- 
aoonid,  med  metaconid.     (Cope  collection.) 

In  the  lower  jaw  p*generally  has  a  heel,  formed  by  the  more  or 
less  enlarged  metaconid,  and  thus  differs  from  the  anterior  pre- 
molars merely  in  its  greater  size  and  more  developed  heel.  The 
paraconid  is  rarely  added,  though  it  becomes  of  importance  in  the 
MesonycMdixi.  In  Dissacus  the  paraconid  is  very  small,  but  dis- 
tinctly shown  ou  p^ and*,  which  have  the  protoconid  remarkably 
high  and  acute.     In  Pachyana  a  similar  condition  may  be  observed 
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but  the  protoconid  is  relatively  reduced,  and  the  metaconid 
enlarged.  In  Meaonyx  the  paraconid  makes  its  appearance  on  Pj 
No  member  of  this  family  develops  a  deutero-  or  tetartoconid  in 
the  inferior  premolars.  In  the  Mesonychidce,  the  lower  premolars 
thus  become  molariform,  but  the  resemblance  between  the  two 
classes  of  teeth  is  due  not  only  to  the  complication  of  the  premolars 
but  also  to  ihe  simplification  of  the  molars,  in  which  the  paraconid 
is  reduced  and  the  meta-  and  entoconids  have  altogether  dis- 
appeared. The  elements  composing  the  crowns  of  the  two  categories 
of  teeth  are  more  nearly  homologous  than  is  usually  the  case,  the 
proto-  and  paraconids  being  common  to  both,  but  the  talons  are  not 
homologous,  being  formed  in  the  premolars  by  the  metaconid,  and 
in  the  molars  by  the  hypoconid. 

In  the  Triimdontidce  p*  has  a  distinct  resemblance  to  the  corre- 
sponding tooth  in  the  Mesonychidie,  but  the  paraconid  is  not  devel- 
oped, and  in  Triisodon  and  ScLrcothrav^steM  the  large,  transversely 
directed  heel  is  divided  into  two  parts,  the  meta-  and  tetartoconids. 
In  Ooniacodon  the  latter  element  does  not  occur. 

In  Arctocyon  and  Claeyiodon  p*  is  remarkable  for  its  great  relative 
size,  but  is  very  simply  constructed,  having  in  addition  to  the 
protoconid  merely  an  obscurely  developed  metaconid.  In  Tetra- 
clcenodon,  however,  p*  has  all  the  elements  of  a  molar,  but  the 
paraconid  is  very  small,  and  the  talon  neither  so  high  nor  so  complex 
as  in  the  molars. 

Chriacus  (if  we  may  assign  that  genus  to  the  Creodonta)  presents 
an  entirely  different  type  of  p*  from  any  which  has  been  yet 
described  in  this  group,  and  one  which  is  much  more  characteristi- 
cally mesodont  than  creodont.  In  this  tooth  the  only  element 
besides  the  protoconid  which  is  present,  is  a  small  but  perfectly 
distinct  deuteroconid  upon  the  lingual  side  of  the  crown.  Epichria- 
cus  has  in  addition  to  this  a  very  small  paraconid.  In  Deltatherium 
the  "  primitive  triangle  "  (a  term  which  is  applicable  to  the  premolars 
only  by  analogy,  as  it  is  rarely  attained  and  then  only  in 
advanced  stages  of  differentiation)  is  almost  as  completely  developed 
as  in  the  molars.  In  addition,  there  is  a  rudimentary  heel  in  the 
form  of  a  very  small  metaconid,  which,  strange  to  say,  has  not  kept 
pace  with  the  development  of  the  deuterocone  of  Ps.  Not  including 
the  MesonychidiPf  which  belong  in  a  somewhat  different  category, 
there  are  not  less  than  three  genera  of  creodonts,  in  which 
Attains  more  or  less  completely  to  the  molar  pattern,  viz.,  Epichria- 
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CU8,  Deltaiherium  and  Tetraclcenodon,  The  later  genera  of  the 
Proviverridce  have  exceedingly  simple  iuferior  premolars.  In  Sin- 
opa  p* and  *  have  very  obscure  metaconids,  and  in  the  latter  there  is 
an  equally  obscure  paraconid. 

In  the  ffycBnodontidcB  p*  has  only  a  more  or  less  enlarged  meta- 
conid  in  addition  to  the  protoconid.  In  Oxyaena  the  nfetaconid 
forms  a  large  trenchant  blade ;  in  ffycenodon  the  heel  is  much 
reduced,  but  the  protoconid  is  greatly  enlarged,  so  that,  with  the 
exception  of  the  canine  and  m^,  p«  is  the  largest  tooth  in  the  jaw. 
Pterodon  resembles  Hyamodpn  in  this  respect.  Quercytheriitm, 
clearly  a  member  of  this  family,  is  remarkable  for  the  massiveness 
of  its  inferior  premolars,  which  almost  rival  those  of  MioeUznus. 

PalcBonictia  has  very  similar  inferior  premolars  to  those  of 
OxycBna,  except  for  the  much  greater  relative  enlargement  of  p\ 
In  the  Bridger  genus  Patriofelis  this  enlargement  is  carried  still 
further  and  at  the  same  time  the  number  of  inferior  premolars  is 
reduced  to  three. 

Didymictis  is  remarkable  for  the  antero-posterior  elongation  of 
plind^  which  have  small  but  very  well  marked  para-  and  metacon- 
ids.  In  p*  the  cingulura  is  raised  on  the  hinder  border  of  the  tooth 
making  a  second  posterior,  cusp  behind  the  raetaconid. 

III.  INSECTIVORA. 

In  many  of  the  existing  insectivores  the  premolars  have  undergone 
considerable  modification,  but  unfortunately  we  can  obtain  but  little 
assistance  from  palaeontology  in  attempting  to  make  out  the  steps 
of  this  modification.  Among  American  genera  of  this  order  there 
is  only  one  family  which  is  at  all  well  understood,  viz.,  the  Leptictid(E 
and  in  this  group,  strange  to  say,  the  oldest  member  yet  discovered, 
exhibits  the  most  complicated  premolar  structure.  This  genus, 
Idopff,  has  been  found  only  in  the  AVind  River  beds  at  the  base  of 
the  Bridger,  and  in  the  White  River,  though  there  can  be  no 
doubt  that  it  existed  in  the  intervening  period.  In  Idops  the  pre- 
molars show  an  unusual  degree  of  complication  for  an  unguiculate 
mammal.  In  the  upper  jaw  Pi  is  very  small  and  implanted  by  a 
single  fang.  P2  is  likewise  small  but  is  carried  by  two  fangs,  and 
has  a  small  tritocone,  but  no  deuterocone.  In  P»  the  protocone  is 
very  high,  and  the  tritocone,  though  distinct,  is  much  smaller ;  there 
is  also  a  well  developed  deuterocone,  so  that  ail  the  molar  elements 
are  present,  though  owing  to  the  disproportionate  s-ize  of  the  proto- 
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and  tritocones,  the  tooth  cannot  be  called  molariform.  ^4  is  even 
more  complicated  than  the  molars.  As  in  the  latter  the  two  exter- 
nal cusps  are  of  equal  size,  and  the  deuterocone  is  much  extended 
transversely,  also  a  small  tetartocone  corresponding  to  the  hypocone 
of  the  molars  is  present.  In  addition  to  these  parts  there  is  a  small 
basal  cusp  at  the  antero-external  angle  of  the  crown  which  does  not 
occur  in  the  molars  but  which  is  found  on  P4  of  many  creodonts 
and  carnivores.  In  the  lower  jaw  pl~al1(i^  are  small  and  simple,  the 
former  being  carried  by  one  root  and  the  latter  by  two  :  this  tooth 
is  larger  than  the  corresponding  upper  one.  F>  has  added  a  small 
metaconid.  P^  is  molariform,  with  the  metaconid  enlarged  to  a 
talon,  and  para-  and  deuteroconids  added.  This  tooth  is  distin- 
guished from  a  true  molar  only  by  the  greater  relative  size  of  the 
protoconid.  The  White  River  species  of  this  genus,  /.  dakotensin, 
differs  from  the  more  ancient  one,  with  respect  to  the  dentition, 
only  in  the  fact  that  the  deuterocone  of  P'  is  no  longer  a  conical 
cusp,  but  transversely  extended  and  crescentoid,  the  proto-  and 
tritocones  are  also  more  nearly  equal  in  size ;  in  other  words  the 
tooth  is  now  completely  molariform,  even  to  a  rudiment  of  the 
tetartocone. 

In  the  White  River  genus,  Af(fv*offeef6'j*,P4  is  molariform,  but  Ps  has 
no  tritocone,  the  tooth  consisting  of  a  compressed  and  trenchant  pro- 
tocone,  and  internal  to  this  a  conical  deuterocone.  Ck>pe  calls  these 
teeth  P4  and  ^  respectively,  but  this  I  think  is  a  mistake.  At  all 
events  the  statement,  that,  "  in  Leptictis  the  last  premolar  is  sectorial 
in  form  consisting  of  a  single  compressed  longitudinal  crest  without 
internal  tuberosity  or  cusp,"  is  incorrect*   (No.  2,  p.  801.) 

In  the  genus  Leptictis,  also  from  the  White  River  beds,  Ps  is 
without  the  deuterocone  and  resemblesthe  anterior  premolars  in  every 
respect,  except  that  it  is  slightly  larger.  ^4  is  molariform,  and  Pi^ 
differs  from  that  of  Ictops  in  being  inserted  by  two  fangs.  So  far 
as  we  can  judge  at  present,  the  series  Ictops,  Mesodeetes,  Leptictis, 
would  appear  to  represent  successive  stages  in  the  simplification  of 
P3.  Doubtless  the  same  is  true  of  the  lower  premolars,  but  the 
mandibular  dentition  of  Mesodectes  and  Jjepiictis  is  unknown. 

Somewhat  similar  facts  may  be  observed  in  comparing  some  of 
the  extinct  European  insectivores  with  their  nearest  living  allifis. 
Thus  Schlosser  (No.  10.  p.  117)  regards  the  genus  Parasorex  as  in 
some  measure  connecting  the  TSxpaiidce  and  the  Maeroscelidce,  but 
the  extinct  form  has  more  complex  premolars  than  either  of  the 
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recent  families.  In  like  manner  Amphidozotherium,  from  the 
Oligocene,  resembles  the  Talpidce  in  molar  structure,  and  is  referred 
to  that  family,  but  it  has  more  complex  premolars  than  the  existing 
moles. 

The  recent  genus  Oymnnra  agrees  very  well  with  Leptictia  with 
regard  to  the  condition  of  the  premolars,  the  last  one  in  each  jaw 
having  the  elements  of  the  molar  crown. 

IV.  CARNIVORA. 

In  this  group,  the  premolars  never  acquire  any  very  great  degree 
of  complication.  In  the  Pinnipedia  the  molars  and  premolars  are 
very  much  alike,  though  this  is  due  rather  to  a  simplification  of  the 
molars  than  to  any  complexity  in  the  premolars.  These  teeth  may 
either  be  simple  conical  bodies,  as  in  the  Otariidce  and  hooded  seals 
(^Cystophord)j  with  a  crown  consisting  of  a  simple  cusp  and 
implanted  by  a  single  fang ;  or,  as  in  the  typical  Phocidce,  both 
classes  of  teeth  are  assimilated  to  one  type,  characterized  by  the 
suppression  of  the  internal  cusps,  and  the  addition  of  sharp  basal 
cusps  on  the  anterior  and  posterior  edges  of  the  principal  cone, 
which  appears  to  represent  the  paracone  in  the  upper  molars,  and 
the  protocone  in  the  premolars  of  both  jaws  and  the  lower  molars. 
We  are,  however,  as  yet  entirely  ignorant  of  the  phylogeny  of  the 
pinnipedes,  and  cannot  therefore  very  well  determine  the  homologies 
of  these  elements.  The  dentition  of  the  creodont  family,  3/e^o/iy- 
chidoe,  presents  many  analogies  to  that  of  the  true  seals,  but  there 
can  be  no  question  of  a  genetic  relationship  between  the  two 
groups. 
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Fourth  upper  premolar  of  left  side,  external  and  crown  views.  1,  Deltatherium 
fundamiuis'.  3,  Sinopa  nvJiiti,e\  3,  Cynodictis  gracilis-,  4,  Feiis  concolor, 
Pr  i)iotoc()ne,  d  deuterocone,  tr  triioccne,  ps  prolostjle.  (1  and  2  from  the 
Cope  collection.) 
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The  premolars  of  the  fissipede  carnivores  have  a  different  history. 
In  the  upper  jaw  the  anterior  premolars  are  ordinarily  composed  of  a 
compressed  and  more  or  less  trenchant  protocone,  and  on  P2  ^"^  s  a 
small  tritocoue  may  also  be  added.  According  to  Schlosser  (No.  10 
p.  265)  the  Galecynus  cdnuigenals  of  Owen  is  remarkable  for  the 
presence  of  anterior  cusps  upon  these  teeth.  The  fourth  or  sectorial 
premolar  is  constructed  on  essentially  the  same  plan  throughout  the 
group,  a  plan  which  is  already  foreshadowed  in  many  creodonts 
and  fully  attained  in  the  Miacidce.  Typically  this  tooth  consists  of 
three  elements,  the  proto-,  deutero-  and  tritocones,  the  first  and 
third  of  which  are  more  or  less  compressed  and  trenchant  and  form 
the  shearing  blade.  But  there  is  much  variation  in  regard  to  the 
relative  size  and  shape  of  these  elements,  and  consequently  in  the 
efficiency  of  the  tooth  as  a  sectorial  weapon.  In  several  groups  a 
fourth  element  is  added  ;  viz.,  a  cusp  situated  at  the  anteroexternal 
angle  of  the  crown.  This  cusp,  which  appears  to  be  homologous 
with  the  antero-external  buttress  or  pillar  of  the  perissodactyl 
premolar  reaches  its  highest  development  in  the  cats,  though  in  the 
earliest  members  of  that  group,  the  Nimravldce,  it  is  always  small 
and  sometimes  rudimentary  or  absent  (e.  g.  Dinictis.)  The  same 
element  occurs  in  the  viverrines,  the  hyaenas,  and  the  curious  cy- 
noid  genus  jElurodon  of  the  Loup  Fork  has  it  largely  developed. 
The  dentition  of  this  genus  presents  some  analogies  with  that  of  the 
hyaenas,  especially  in  the  massiveness  of  the  premolars.  The  same 
cusp  also  occurs  in  the  creodont  Didymictis.  In  the  Viverridce  the 
deuterocone  is  unusually  well  developed,  and  in  some  of  the  genera 
is  joined  to  the  protocone  by  a  sharp  ndge  running  outward  and 
backward.  The  hyaenas  display  an  unusual  complication  in  that 
the  outer  wall  of  the  sectorial  consists  of  four  cusps,  an  additional 
one  occurring  behind  the  tritocone. 

The  derivation  of  the  bears  from  primitive  dogs  is  now  very 
generally  admitted  and  the  series  of  genera,  Amphicyouj  Bemicyon, 
Hycenarctos  and  UrsHs,  enables  us  to  trace  the  successive  modifica- 
tions of  the  upper  sectorial.  In  the  first  named  genus,  the  upper 
sectorial  is  like  that  of  a  dog,  but  somewhat  thickened  ;  in  Hemi- 
cyoHy  the  tooth  has  become  transversely  extended  and  the  deutero- 
cone has  shifted  from  the  anterior  edge  to  the  middle  line  of  the 
crown.  In  Hyccnarctos,  P4  is  reduced  in  relative  size,  and  all  the 
cusps  are  lower  and  more  massive,  and  in  Uraus,  the  same  process  is 
carried  still  further ;  the  deuterocone  has  become  almost  atrophied, 
and  the  proto-  and  tritocones  are  so  low  and  blunt  that  the  tooth 
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no  longer  deserves  the  name  of  sectorial.  Among  the  Mmtelid(B^  we 
find  the  upper  sectorial  very  variously  developed.  In  most  cases  it 
is  constructed  as  in  the  dogs.  In  the  otters  the  deuterocone  is 
enormously  expanded,  both  transversely  and  antero-posteriorly. 
In  Meles  the  sectorial  is  small,  but  possesses  a  minute  tetartocone, 
situated  midway  between  the  trito-  and  deuterocones,  while  in 
Taxidea  the  tooth  is  large,  and  the  tetartocone  acute  and  promi- 
nent and  yet  the  crown  does  not  lose  its  triangular  shape. 

In  the  Procyonidce  the  upper  sectorial  has  likewise  become 
degraded  to  a  tubercular  condition,  very  similar  to  the  construction 
of  the  molars,  but  even  more  complex.  In  Procyon  there  are  three 
external  cusps,  the  anterior  accessory  cone,  the  proto-and  tritocones, 
the  two  latter  of  nearly  equal  height  and  conical  shape.  The  inner 
side  of  the  crown  is  nearly  as  long  antero-posteriorly,  as  the  outer, 
and  is  composed  of  two  elements,  the  deutero-  and  tetartocones.  In 
CercolepteSy  P4  is  very  similar  to  that  of  the  viverrine  genus  Arctic 
tis  and  is  a  quadrituberculate  tooth  of  nearly  square  outline. 

The  lower  premolars  of  the  Carnivora  are  always  more  or  less 
simple  and  trenchant,  though  they  vary  much  in  respect  to  thickness, 
height,  acuteness,  etc.  They  very  generally  display  the  metaconid, 
and  sometimes  an  additional  basal  cusp  is  formed  by  the  elevation 
of  the  cingulum  posterior  to  the  metaconid.  The  paraconid  is 
seldom  developed,  but  occurs  in  many  of  the  viverrines;  even  the 
excessively  microdont  dentition  of  Enpleres  exhibits  it. 

V.  RODENTIA. 

Our  knowledge  of  the  phylogeny  of  the  rodents  is  so  incomplete 
and  fragmentary  that  little  can  be  said  with  regard  to  the  evolution 
of  their  premolars.  The  most  striking  fact  about  these  teeth  is  the 
great  reduction  which  they  have  undergone.  In  several  genera 
they  are  altogether  absent  and  in  the  great  majority  of  species  the 
formula  is  \  or  i.  The  most  ancient  genus  of  rodents  whose  denti- 
tion is  well  known  is  Plenarctomys  which  is  found  in  all  the  Ameri- 
can Eocenes  above  the  Puerco  and  in  the  upper  Eocene  of  Europe. 
In  those  animals  the  premolar  formula  and  the  construction  of  the 
crowns  are  like  those  of  the  squirrels,  f.  In  the  upper  jaw,  the  first 
premolar  (p^)  is  a  rudimentary  tooth,  and  the  second  (p^)  b  molari- 
form  ;  a  tritubercular  crown,  consisting  of  two  external  cusps,  the 
proto-  and  tritocones,  and  the  deuterocone  internally.  It  is  inter- 
esting to  observe  that  this  construction  of  P*  corresponds  closely  to 
what  we  find  in  many  insectivores  and  creodonts.  The  inferior  pre- 
molar also  has  all  the  elements  of  a  molar,  though  their  relative 
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proportions  are  somewhat  different ;  there  is  a  high  protoeonid,  a 
much  smaller  deuteroconid  and  a  talon  consisting  of  meta-  and 
tetartoconids ;  the  cusps  are  all  connected  around  the  periphery  of 
the  crown  by  crests  which  thus  enclose  a  deep  central  concavity. 

The  teeth  of  later  rodent  genera  often  attain  a  very  high  degree 
of  complication  and  when  premolars  are  present  they  follow  all  the 
stages  of  molar  evolution,  at  least  in  the  case  of  the  fourth  pair, 
but  materials  are  wanting  to  enable  us  to  trace  the  steps  of  increas- 
ing complexity. 

VI.  CONDYLARTHRA. 

In  the  family  Phenacodontidcc  some  very  instructive  series  may 

be  observed.     The  superior  dentition  of  Proiogonodon  (^=Miocl(Enu8 

pentaeus  Cope)  is  unknown,  but  in  the  lower  jaw,  the  premolars, 

r^  I  even  the   last  one,   are  simple  acute 

J/  pa^    V  V  /x      '5^^^  ic*      cones,  but  rudiments  of  a  deuteroconid 

6^3^     ^^>5f     isv'^  are  observable  in  some  specimens,  now 

'^,A        ^  ^yr^         larger,  now  smaller.      In  Protogonia 

%  i(^fe    y^^     (2Jte^'*^      ^^^  element    becomes  enlarged    and 

^^  ^w*T****      very  distinctly  separated  from  the  pro- 

jPjQ  g  toconid,  and  at  the  same  time  a  rudi- 

Fourth  lower  premolar  of  right  mentary  metaconid  makes  its  appear- 

side.  internal  aspect.  1  and  2  of  ance.  In  Phenacodus  vortma7ii,  in  ad- 
Protqgonodon  pentaeus  ^Z  01  Pro-  .  ,  ., 

togonia  plieiferao prd  protoeonid,  dition  to  these  elements,  a  paraconid 

/tf'^paraconid,  w<r^  metaconid,  ^/^  ig  developed  and  the  metaconid  is  ele- 
deuteroconid.     (Cope  collection.)        .    i       t       t>         •  •  i 

'  vated.     in  i .  prnnceviis  a  paraconid 

and  a  very  small  tetartocouid  are  added  and  p^  is  now  made  more 
complex  by  the  appearance  of  the  deuteroconid,  which  is  present  in 
rudimentary  form,  even  on  p^.  A  similar  series  may  be  made  out 
in  the  upper  jaw.  P'  is  simple  in  Protogonia  and  contains  only  the 
protocone,  while  p*  has  added  the  deuterocone.  In  Phenacodiis 
vortmajii,  i-*  has  also  acquired  the  tritocone,  and  besides  this  we  find 
the  antero-intermediate  cusp,  or  conule,  analogous  to  and  occupying 

the  same  relative  posi- 
'^         i^S^SH^         (00  ^^^'^  ^^  ^^^  protoconule 


of  the  molars,   though 
obviously    not  homolo- 
gous with  that  element. 
Fig.  7.  The  occurrence  of  the 

Upper  premolars  of  Condylarihra,  right  side.     1,  conules  is  one  of  especial 

p'   and  *  of  PAenacoi/us  prtnutvus,  2,  of  P.vort-  . 

mani,  3,  p*  of  Protogonia  subquadrata,  pr,  prolo-  interest,    aS    tending   tO 

cone,  d,  deuterocone,  /r,  tritocone.    (After  Cope).  show  that  the  premolar 
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crests  in  the  perissodactyls,  where  they  attain  such  a  high  develop- 
ment, arise,  as  in  the  molars,  from  the  extension  of  the  internjedi- 
ate  cusps  and  their  coalescence  with  the  internal  and  external  cones. 
Pf  in  this  species  is  also  tritubercular,  but  the  deutero-  and  trite* 
cones  are  very  obscurely  marked  and  the  tooth  is  very  much  smal- 
ler than  p*.  P.  primcemcs  differe  from  P.  vortinani  in  the  increased 
size  and  quadrate  shape  of  p^  and  in  the  much  more  distinctly  sep- 
arated  elements  of  P^ 

The  Peiiptychldce  have  less  complex  premolars  than  the  preced- 
ing family.  In  Periptychus  itself  the  superior  premolars,  except 
the  first,  have  deuterocones,  which  have  become  cresoentoid  and 
thus  remotely  suggest  the  corresponding  teeth  of  the  true  rumi- 
nants. The  composition  of  the  lower  premolars  is  not  altogether 
clear,  but  p^nd  ^  apj)ear  to  have  merely  a  rudimentary  crest-like 
heel,  while  p*  has  a  deuteroconid,  a  rudimentary  paraconid  and  a 
heel  which  consists  of  meta-  and  tetartoconids.  This  tooth,  there- 
fore, contains  all  the  molar  elements,  but  still  it  cannot  be  called 
molariform  on  account  of  the  slight  elevation  of  the  heel.  Hemi- 
thlceus  has  very  simple  premolars.  Panel  *  consist  of  the  proto-  and 
deuterocones  only.  In  the  lower  jaw  the  first  and  second  premolars 
have  only  the  protoconid  with  jio  accessory  lobes  whatever ;  the  com- 
position of  P^  an<i  *  is  not  known.  The  diflferent  species  of  Anisonchiis 
display  an  advancing  degree  of  premolar  complication.  In  A.  gilliantis 
P^  is  a  simple  massive  cone,  while  p^and  *  have  well  developed  deutero- 
cones. P^  has  a  thick  protoconid  and  very  small  para-  and  meta- 
conids,  which  are  hardly  more  than  elevations  of  the  cingulum.  In 
p*  the  metaconid  is  elevated  into  a  considerable  heel.  The  first  and 
second  upper  premolars  of  A,  sectorius  are  not  known,  but  in  p^and  * 
the  deuterocones  have  become  much  enlarged  and  form  crescent- 
like ridges  and  minute  rudiment?  of  the  tritocone  may  also  be 
detected.  In  the  lower  jaw  p^  •*  and  *  have  the  para-  and  metaconids 
well  differentiated.  In  A.  cornlferxia  all  of  the  superior  premolars 
are  implanted  by  three  fangs,  and  though  it  is  not  certain  that  p* 
possesses  a  deuterocone,  all  the  others  clearly  have  it.  At  the  same 
time  not  even  p*  has  developed  a  tritocone.  The  superior  premo- 
lars of  Haploconus  are  known  only  for  two  species,  H,  lineattis  and 
H.  entoronus  and  both  agree  in  the  simplicity  of  all  except  p*,  which 
has  the  usual  deuterocone,  but  in  the  former  species  this  element 
forms  a  crescent,  and  in  the  latter  a  conical  tubercle.  The  lower 
premolars  have  metaconid  heels  of  varying  degrees  of  development 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  429 

in  the  different  species,  but  no  deuteroconid ;  in  H.  xiphodon  and 
H,  lineatus  the  talon  (metaconid)  of  p^  a"d  '*,  is  separated  by  a 
median  depression  into  long  external  and  internal  ridges,  a  ten- 
dency which  also  appears  in  many  primitive  artiodactyls. 

In  all  the  members  of  the  Periptychidce  there  is  a  more  or  less 
decided  tendency  for  the  premolars  to  become  very  massive  and  in 
many  species  they  are  distinctly  larger  than  the  molars. 

VII.  HYRACOIDEA. 

The  discovery,  recently  announced  by  Professor  Marsh  (No.  6), 
of  the  foot-structure  of  Meiiiscotherivm  justifies,  in  my  opinion, 
the  removal  of  that  genus  and  family  from  the  Condylarthra  to  the 
Hyracoidea.  Meniacotherium,  low  as  is  its  place  in  the  geological 
scale,  already  exhibits  a  considerable  degree  of  premolar  complica- 
tion and  although  we  cannot  assert  that  it  is  the  ancestor  of  Procavia 
(Hyraxy  see  Oldfield  Thomas,  No.  13),  yet  it  will  suffice  to  show 
the  stages  of  dental  evolution.  P^  is  small  and  simple,  implanted 
by  a  single  fang ;  p^  has  a  similar  but  somewhat  larger  crown,  and 
is  inserted  by  two  roots.  ^  has  a  deuterocone  of  more  or  less  crescen- 
tic  pattern,- while  p*  is  almost  molariform.  The  proto-  and  trito- 
cones  are  of  nearly  equal  size,  are  compressed  and  so  joined  together 
as  to  make  a  wall.  The  deuterocone  is  a  large  conical  tubercle,  and 
the  anterior  and  posterior  conules  are  present,  thus  forming  a  tooth 
which  has  almost  exactly  the  same  construction  as  5^  which  lacks 
the  hypocone,  as  p^  does  the  tetartocone.  There  is  some  variation  in 
the  construction  of  this  tooth,  in  the  presence  or  absence  of  a  ridge 
upon  the  external  wall  of  the  crown,  marking  the  separation  between 
the  proto-  and  tritocones,  and  also  in  the  condition  of  the  cingulum. 

In  the  lower  jaw  the  premolars  are  very  small  and  simple.  P 
has  a  minute  heel  and  the  fangs  are  fused  together.  F  is  similar^ 
but  slightly  larger.  P<  is  molariform  and  consists  of  two  crescents, 
the  composition  of  which  is  as  follows :  the  protoconid  sends  a 
curved  crest  inward  and  forward  to  what  may  or  may  not  be  the 
paraconid,  and  a  straight  crest  inwardly  to  the  deuteroconid ;  the 
posterior  crescent  is  likewise  formed  by  two  ridges  which  pass  from 
the  metaconid  to  the  tetarto-  and  deuteroconids  respectively. 

In  Procavia  (^Hyrax)  the  premolars  have  all  assumed  a  molar 
pattern  and  the  lophodont  condition  is  more  completely  attained, 
though  in  the  unworn  tooth  the  separate  elements  may  still  be  made 
out,  which  show  that  the  premolars  are  constructed  essentially  like 
the  hindermost  of  the  series  in  Meniacotherium, 
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VIII.  PERISSODACTYLA. 

A  very  high  degree  of  premolar  differentiation  is  characteristic 
of  this  group.  In  all  of  the  existing  families  these  teeth  have 
assumed  the  molar  pattern,  a  tendency  which  very  early  becomes 
apparent  in  the  ancestral  forms,  and  even  the  extinct  phyla,  such  as 
the  Hyracodontidcdy  Palccotheriidce,  Titanotheriidce,  etc.,  run  through 
the  same  course. 

The  Wasatch  perissodactyls  have  all  advanced  beyond  the  Phen- 
acodontidie  which  are  contemporary  with  them,  so  far  as  dental  evo- 
lution is  concerned.  In  Systemodon  the  only  one  of  the  superior 
premolar  series  which  is  without  additions  to  the  protocone  is  the 
first,  and  even  in  that  there  is  a  faint  anterior  thickening  of  the 
cingulum,  which  represents  the  pillar  or  buttress,  so  conspicuous  on 
the  other  premolars.  P^  has  quite  a  large  deuterocone  and  a  rudimen- 
tary tritocone  which  is  barely  separated  from  the  protocone ;  the 
anterior  pillar  is  slightly  better  developed  than  on  p|.  Seen  from 
the  external  or  buccal  side,  p^  and  *  resemble  the  molars,  having 
proto-  and  tritocones  of  nearly  equal  size,  and  the  anterior  pillar 
largely  developed  ;  internally,  however,  there  is  only  one  cusp,  the 
deuterocone,  which  sends  out  two  crests  toward  the  outer  wall  of 
the  tooth.  These  crests  appear  to  be  developed  from  conuies  analo- 
gous to  those  of  the  molars,  and  in  p*  the  posterior  conule  is  not 
connected  with  either  the  deutero-  or  the  tritocone. 

The  inferior  premolars  vary  somewhat  in  the  different  species  of 
the  genus.  In  S.  semihians  pHs  very  simple,  having  added  only  a 
small  metaconid  to  the  compressed  and  acute  protoconid.  P*"  has 
also  two  internal  cusps,  the  deuteroconid  in  front  and  tetartoconid 
behind.  The  number  of  cusps  present  is  thus  the  same  as  in  the  molars 
but  the  small  size  of  the  internal  elements  and  the  low  heel  give  to 
the  crown  a  very  different  appearance.  In  S,  tapirimis  p*  consists 
of  two  crescent-shaped  cusps,  the  proto-  and  metaconids,  of  which 
the  former  rises  considerably  higher  than  the  latter,  but  the  tooth 
possesses  no  internal  elements  at  all.  P  has  a  similar  crescent- 
shaped  metaconid,  but  the  protoconid  is  compressed  and  pointed. 

The  genus  Isectolojthus,  which  continues  this  series  through  the 
Bridger  and  Uinta  formations,  does  not  present  any  modifications 
in  premolar  structure  which  require  special  description. 

In  the  White  River  form  Mesotapirus  the  last  upper  premolar 
has  assumed  the  molar  pattern  by  the  addition  of  a  tetartocone  and 
in  the  lower  jaw  p'ami  '  have  the  same  number  of  elements  as  the 
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molar  crowDS,  but  in  their  appearance  they  differ  from  those  teeth, 
owing  to  the  much  greater  prominence  of  the  protoconid. 

-The  existing  representative  of  this  line  is  the  tapir  which,  like 
the  other  recent  families  of  the  group,  has  all  the  premolars,  except 
the  first,  in  both  jaws  of  the  molar  type.  This  is  brought  about 
merely  by  the  addition  of  the  tetartocone  in  the  upper  teeth,  and 
by  the  elevation  of  the  heel  in  the  lower  ones. 

In  the  rhinoceros  series  essentially  the  same  steps  may  be 
observed.  The  most  ancient  known  member  of  the  series,  though 
perhaps  not  in  the  direct  line  of  descent,  is  the  Wasatch  Heptodon, 
in  which  the  last  three  upper  premolars  are  composed  of  the  same 
elements  differing  only  in  size  and  in  the  degree  of  separation  of 
the  tritocone  from  the  protocone.  In  all  of  these  teeth,  the 
deuterocone,  with  its  anterior  and  posterior  crests,  is  present,  and  in 
all  there  is  a  well  marked  anterior  buttress,  formed  by  the  elevation 
of  the  cingulum,  and  which  on  p*  is  as  large  as  in  the  molars,  f^ 
is  extremely  small.  In  the  lower  jaw  p*  appears  to  be  wanting,  and 
the  others  increase  in  size  and  complexity  posteriorly.  P*  has  an 
anterior  crest,  composed  of  the  proto-  and  deuterocouids,  and  a 
basin-shaped  heel,  of  which  the  outer  and  inner  cusps  are  only 
obscurely  indicated.  This  tooth  is,  therefore,  nearly  molariform. 
In  p»  the  deuteroconid  is  present,  but  not  at  all  prominent,  and  does 
not  form  a  crest  with  the  protoconid,  and  the  heel  is  still  smaller 
and  lower  than  on  p*. 

The  superior  premolars  of  the  Bridger  genus  Hyrachyiu*,  are 
essentially  the  same  as  those  of  Heptodon,  as  are  also  the  inferior 
series,  except  that  p*  has  approximated  somewhat  more  closely  to  the 
molar  condition,  owing  to  the  greater  elevation  of  the  heel.  Hela- 
letes  (De8riiatotheriu7n)y  however,  though  contemporary  with  Hyra- 
chyus,  exhibits  an  important  advance  in  the  appearance  of  the 
tetartocone  on  P3_^"^_4  as  a  very  minute  cusp,  hardly  separated  from 
the  deuterocone.  In  the  Uinta  form  Amynodon  the  separation  of  the 
deutero-  and  tetartocones  is  complete,  but  the  crests,  and  especially 
the  posterior  one,  are  very  low.  Even  in  Aceratherium,  the  White 
River  rhinoceros,  the  deutero-  and  tetartocones  are  much  ihore 
closely  approximated  than  are  the  analogous  cusps  of  the  molars 
(proto-  and  hypocones),  and  in  advanced  stages  of  wear  the  pre- 
molars present  a  somewhat  different  appearance  from  the  molars, 
seeming  to  have  but  one  internal  element,  in  which  both  anterior 
and  posterior  transverse  crests  unite.     In  the  lower  jaw  the  trans- 
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formation  is  more  complete,  p«  —  ♦  being  altogether  like  the  molars^ 
though,  as  we  have  seen,  the  elements  were  already  present  in 
Hyrachyus, 

In  the  later  genera  of  the  rhinoceros  line,  such  as  Aphelops,  Rhi- 
nocerus,  etc.,  the  last  three  premolars  in  both  jaws  are  hardly  to  be 
distinguished  from  molars.  It  will  be  unnecessary  to  describe  the 
evolution  of  the  premolars  in  the  Trijdopua-Hyracodon  series,  as  in 
them  essentially  the  same  stages  may  be  noted. 

Turning  now  to  the  Titanotherium  line,  we  find  a  very  similar 
order  of  events.  The  most  ancient  genus  which  can  be  referred  to 
this  series  is  the  Wasatch  Lambdotherium,  in  which  P2  ^"^  »  are  tri- 
gonodont,  consisting  of  proto-,  deutero-  and  tritocones,  with  a  more 
or  less  clearly  defined  anterior  conule.  One  important  difference, 
however,  between  the  upper  premolars  and  molars  should  be  noted, 
viz.,  that  in  the  former  the  external  cusps  are  convex,  more  or  less 
strongly,  onjthe  outer  side,  while  the  external  cusps  of  the  molars 
are  deeply  concave  on  the  outer  side,  and  thus  form  V-shaped 
crests.  In  the  lower  jaw  p«  is  very  simple ;  it  consbts  of  a  high, 
acute  protoconid,  a  well  developed  metaconid  and  an  anterior  basal 
elevation  which  may  represent  a  rudimentary  paraconid.  On  p^ 
the  metaconid  is  enlarged  and  a  minute  deuteroconid  makes  its 
appearance  upon  the  internal  or  lingual  side  of  the  protoconid. 
P*  is  almost  molariform ;  the  proto-  and  deuteroconids  form  a  crest 
and  a  very  low  and  inconspicuous  tetartoconid  is  added.  However, 
neither  the  anterior  nor  the  posterior  V  characteristic  of  the  molars 
is  complete,  owing  to  the  rudimentary  character  of  both  the  para- 
and  tetartoconids. 

The  Bridger  genera,  Palceosyop."^  and  Telmatherium,  aside  from  their 
larger  size,  have  premolars  very  much  like  those  of  Lambdotherium^ 
only  the  fourth  inferior  premolar  has  the  V-shaped  crests  better 
developed  through  the  elevation  of  the  para-  and  tetartoconids.  In 
Telmatherium  this  elevation  has  proceeded  so  far  that  the  tooth  may 
fairly  be  called  molariform.  In  the  up|)er  jaw  we  observe  the  same 
striking  difference  between  the  convex  external  lobes  of  the  pre- 
molars and  the  deeply  concave  ones  of  the  molars.  Another 
change  is  the  reduction  or  suppression  of  the  conules  in  both  classes 
of  teeth. 

This  series  is  represented  in  the  Uinta  beds  by  Diplacodon,  in 
which  Pt  has  become  like  the  molars  through  the  addition  of  the 
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tetartocone  and  the  corresponding  tooth  in  the  lower  jaw  is  com- 
pletely so. 

The  line  ends  with  the  extraordinary  genus,  Titanotheriumf  of  the 
lower  White  River  horizon,  in  which  P2«  8_^"l4  have  added  the  second 
internal  cusp  and  thus  become  molariform,  though  the  difference  in 
the  form  of  the  external  cusps  becomes  even  more  marked  than  in 
the  older  genera  of  the  series,  for,  although  those  of  the  premolars 
have  become  somewhat  flattened,  those  of  the  molars  have  become 
excessively  concave  and  are  separated  by  a  very  prominent  fold  of 
enamel  which  projects  much  more  strongly  than  in  Palcsoayops, 
Another  diflerenoe  between  the  two  classes  of  teeth  is  the  much 
sm^ler  size  of  the  premolars.  In  the  lower  jaw,  also,  p*,»  and  ♦  have 
become  molariform,  in  a  way  that  is  unnecessary  to  describe,  since 
it  is  the  same  as  that  already  given  in  the  case  of  p«  for  Lambdothe- 
rium  and  Telmatherium. 

IX.  ARTIODACTYLA. 

The  members  of  this  group  never  attain  the  high  degree  of  homo- 
dontism  which  is  characteristic  of  all  the  later  perissodactyls,  and 
yet  they  display  a  considerable  amount  of  premolar  complication 
and  one  which  is  brought  about  in  very  different  ways  in  the  differ- 
ent groups  of  the  order,  there  not  being  the  same  uniformity  in  the 
steps  of  differentiation  which  we  have  found  among  the  perisso- 
dactyls. 

The  most  primitive  type  of  artiodactyl  dentition  is  that  of  Pan- 
tolestes,  of  the  Wasatch,  a  genus,  the  true  systematic  position  of 
which  was  made  clear  only  by  the  discovery  of  its  foot-structure. 
Previously  it  had  been  referred  to  the  mesodonts  and  creodonts.  In 
Pantoletites  brachydomua,  the  only  species  in  which  the  feet  are 
known,  Pi  and  ,  have  not  been  found,  but  Pa^^A.*  agree  in  structure, 
having  one  external  and  one  internal  cusp,  the  proto-  and  deutero-  ^ 
cones  respectively.  The  lower  premolars  are  extremely  simple. 
F*"^"*  are  elongated  in  the  antero-posterior  direction  and  have 
compressed,  trenchant  crowns,  which  are  made  up  of  the  large  pro- 
toconid,  with  minute  but  distinct  and  sharp  para-  and  metaconids. 

From  the  Pantoleiitea  type  of  dentition  many  divergent  lines  may 
be  traced.  We  may  begin  our  examination  with  the  Oreodontidce, 
an  extremely  peculiar  American  family,  of  which  the  most  ancient 
member  known  is  the  Uinta  genus,  P\  reodmi.  Here  the  upper 
premolars  are  very  simple,  having  a  i  toocme  with 
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trenchant  edges ;  a  deuterocone  is  clearly  marked  onljon  p*,  where 
it  has  become  crescentic  in  shape,  while  Pa  a"d  3  have  trihedral 
crowns,  but  no  distinct  internal  element.  In  the  lower  jaw  pi  has 
become  much  elevated  and  pointed,  and  has  taken  on  the  form  and 
function  of  a  canine,  the  true  canine  having  gone  over  to  the  inci- 
sor series,  as  in  the  true  ruminants.  This  disposition  of  p^  is  highly 
characteristic  of  the  family.  The  other  premolars  (p»  —  *)  have 
neither  para-  nor  metaconids,  but  compressed,  trenchant  and  acute 
protoconids,  upon  the  inner  side  of  which  low  ridges  inclose  two 
shallow  fossae,  one  anterior  and  the  other  posterior.  It  is  difficult 
to  homologize  these  ridges  with  the  elements  which  we  have 
described  in  the  premolars  of  other  groups.  The  later  oreod^ts 
are  divided  into  two  very  distinct  lines,  the  Agriochosrina  and  the  Ore- 
odontince.  In  the  former  subfamily  the  White  River  genus  Agrio- 
chcenis  displays  an  unusual  degree  of  premolar  complication  for  an 
artiodactyl.  In  the  upper  series  the  anterior  three  teeth  are  very  sim- 
ple and  the  external  surface  of  the  protocone  is  convex  or  flattened, 
but  Ps  has  a  small  deuterocone  which  is  somewhat  back  of  the  mid- 
dle. P4  is  almost  molariform ;  the  tritocone  is  somewhat  smaller 
than  the  protocone  and  both  are  concave  on  the  outer  side,  though 
somewhat  less  so  than  the  molars.  The  tetartocone  is  a  mere  rudi- 
ment. In  the  lower  jaw  p^  is,  as  in  the  other  members  of  the  family, 
like  a  canine  in  form  and  function  ;  p»  and  *  are  simple  compressed 
cones,  while  p*  has  all  the  elements  .of  a  molar  and  consists  of  two 
pairs  of  crescents ;  the  anterior  pair  is  made  up  of  the  proto:  and 
deuteroconids,  and  the  posterior  pair  of  the  meta-  and  tetartoconids. 
In  one  respect,  however,  this  tooth  is  different  from  a  molar,  in  that 
the  deuteroconid  retains  its  conical  shape  and  in  consequence  the 
anterior  valley  opens  inward  in  front  of  it,  whereas,  in  the  molar 
the  metaconid,  which  occupies  an  analogous  position,  is  compressed 
and  flattened  and  by  its  extension  forward  encloses  the  valley  com- 
pletely. P*  of  AgriochceriLs  is  much  like  the  curious  molars  of 
Lophiomeryx. 

In  the  OreodontiiicB  the  premolars  develop  in  somewhat  different 
fashion.  ^^  is  like  that  of  the  true  ruminants  and  has  a  single  pair 
of  crescents,  the  deuterocone  having  a  completely  crescentic  shape. 
The  anterior  premolars,  when  seen  from  the  outside,  appear  to  be 
perfectly  simple  and  trenchant,  but  the  inner  side  of  the  crown  has 
a  number  of  ridges  disposed  as  loops  and  festoons,  and  which  seem 
to  stand  in  no  very  definite  relation  to  the  premolar  elements  here- 
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tofore  described,  though  in  position  they  correspond  to  the  cres- 
centic  ridges  which  in  R*  run  from  the  deuterocone-  to  the  anterior 
and  posterior  edges  of  the  protocone.  The  posterior  crest  is  best 
developed  and  on  Ps  is  especially  prominent.  In  the  lower  series 
p*  is  enlarged,  simple  and  caniniform  ;  p^  and «  are  smaller  and  have 
compressed,  pyramidal  protoconids,  from  the  apex  of  which  an 
oblique  ridge  descends  internally,  ending  in  an  exceedingly  minute 
deuteroconid ;  a  small  talon  is  present  on  p^  The  last  premolar  has 
the  deuteroconid  much  increased  and  almost  equalling  the  proto- 
conid  in  height ;  the  low  talon  consists  of  the  metaconid  and  a  very 
small  tetartoconid. 

The  genera  Merychyus  and  Merycochmrus  closely  resemble  Oreo- 
dan  in  the  character  of  their  dentition,  but  have  made  some 
advances  in  the  structure  of  the  premolars.  Thus  in  p*  and » the 
internal  crescentic  ridges  have  almost  united  and  so,  when  some- 
what worn,  present  an  appearance  not  unlike  that  of  p*.  On  p^  the 
deuteroconid  is  more  distinct  and  on  p«  it  is  separated  from  the  pro- 
toconid  by  a  wider  interval,  producing  a  pattern  quite  like  that 
seen  in  the  lower  premolars  of  early  members  of  the  true  ruminant 
line. 

Leptauchenia  exhibits  again  a  different  order  of  events.  ^  is 
very  small  and  simple  ;  on  p*  andj  the  anterior  crescentic  ridge  has 
disappeared,  while  the  posterior  one  is  somewhat  extended  and  thus 
the  crown  of  the  tooth  is  invaded  by  a  deep  narrow  valley  which 
runs  backward  and  outward  from  the  antero-internal  angle.  The 
inferior  premolars  are  simplified  and  reduced  in  size ;  only  p*  dis- 
plays a  distinct  deuteroconid  and  heel.  Oyclopidhis  and  Pitheeistes 
exaggerate  the  peculiarities  of  skull  structure  shown  in  LeptatLche- 
nia  and  it  may  be  presumed  that  the  same  is  true  of  their  dental 
characters,  but  the  valleys  are  obliterated  so  early  in  these  teeth 
that  I  can  state  nothing  further  than  the  very  obvious  fact  of  a 
great  reduction  in  size  of  the  premolars. 

In  the  tylopodan  series  the  premolars  of  Leptotragwlus  are  not  suf- 
ficiently well  known  to  detain  us,  and  we  may,  therefore,  commence 
our  survey  with  the  White  River  genus,  Poehrotherium,  In  this  form 
Pi  has  a  simple  and  trenchant  crown,  which  is  remarkable  for  its  fore 
and  aft  extension.  fj_5»^i  are  of  the  same  general  character,  but  are 
even  more  elongated  (antero-posteriorly)  and  Ps  sometimes  exhibits 
the  posterior  internal  crescentic  ridge,  though  this  is  variable.  P4 
is  of  the  ordinary  selenodont  pattern,  composed  of  crescentic  proto- 
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and  deuterocones.     p*  has  a  small  and  simple  crown.     The  other 

premolars  are  greatly  extended  antero-posteriorly  and  are  greatly 

X  compressed;   onp^aucT*  the  deuteroconid  is  represented  hy  a^ ridge 

which  descends  from  the  inner  side  of  the  apex  of  the  protocoDid, 

^    '^      which  is  obscurely  indicated  on  p»  but  distinct  on  p*.    All  the  pre- 

*     molars  except  the  first  have  paraconids.      *  ' 

In  ProcameluJi,  of  the  Loup  Fork,  the  first  and  second  upper  pre- 
molars are  small  and  simple,  in  the  third  an  internal  cresceDt  is 
almost  completed  by  the  extension  of  the  anterior  and  posterior 
internal  ridges,  which  have  not  quite  coalesced,  and  leave  a  small 
gap  opposite  the  apex  of  the  protocone.  5*  is  of  the  typical  rumi- 
nant pattern  and  resembles  that  of  Poebrotherium,  The  most  pecu- 
liar stage  of  premolar  reduction  in  the  cameline  series  is,  however, 
that  displayed  by  the  Pliocene  genera,  Holomeniacus  and  Esdiatitu, 
which  have  lost  all  the  premolars,  except  the  fourth,  of  each  series. 
In  the  former  genus  P4  is  of  the  ordinary  pattern,  composed  of  an 
external  crescent,  the  protocone,  and  the  crescentic  deuterocone, 
while  in  Eachatius  this  tooth  is  reduced  to  a  simple  cone  through 
the  suppression  of  the  internal  element.  . 
,  In  the  Tragulina  the  premolars  remain  very  simple  and  tren- 
chant, with  small  and  sharp  anterior  and  posterior  basal  cusps, 
though  P4  is  of  the  typical  ruminant  pattern.  The  curious  little 
White  River  genus  Leptomeryx  (if  I  do  not  err  in  referring  it  to 
this  group),  is  remarkable  for  the  complexity  of  its  premolars. 
Pa  and  3  have  elongated  and  acute  protocones  with  trenchant  mar- 
^  gins  and  well  developed  conical  deuterocones,  and  on  p*  a  small 
ridge  passes  from  the  anterior  edge  of  this  element  to  the  outer  side 
of  the  crown,  enclosing  a  small  valley.  In  Tragulus  the  deutero- 
cone is  the  merest  rudiment  and  it  should  be  added  that  specimens 
of  Leptomeryx  occur  with  premolars  as  simple  as  those  of  the 
recent  genus.  The  lower  premolars  of  Leptomeryx  are  also  more 
complex  than  in  Tragulus.  P^  is  very  small  and  simple  and  is  iso- 
lated by  a  diastema  both  before  and  behind  it ;  the  succeeding 
teeih  have  acute  and  trenchant  protoconids,  to  which  is  added  on 
p2  a  metaconid,  and  on  p'  and  *  both  para-  and  metaconids.  On  the 
latter  the  deuteroconid  is  represented  by  a  thin  crest  which  runs 
back  from  the  apex  of  the  protoconid  parallel  to  its  posterior  mar- 
gin and  enclosing  a  deep  valley ;  an  indication  of  the  8ame_struc- 
ture,  but  not  nearly  so  marked,  is  visible  on  p». 


1892.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  437 

The  main  facts  of  premolar  evolution  among  the  Pecora  will  be 
sufficiently  explained  by  a  consideration  of,  the  series  Dichobune, 
Oeloeu^,  Prodremotherium  and  PalceomeryXy  without  taking  into 
account  the  numerous  small  variations  which  occur  among  the 
recent  forms.  Dichobune  displays  no  important  advance  over  Pan- 
toledes  in  the  structure  of  the  upper  premolars,  but  the  last  lower 
one  (p^)  has,  in  addition  to  the  proto-,  para-  and  metaconids  a  dis- 
tinct tubercular  deuteroconid.  GelocuSj  although  a  typical  rumi- 
nant and  much  nearer  to  the  modern  types  than  Dichobune  in 
almost  every  particular  of  structure,  has,  nevertheless,  made  no 
noteworthy  advance  over  that  genus  as  regards  the  character  of  the 
premolars.  In  Prodremotherium  Pa  has  completed  the  internal 
crescent,  but  it  is  important  to  notice  that  the  deuterocone  is  eccen- 
tric in  position  and  much  nearer  to  the  posterior  margin  of  the 
<5rown  than  the  anterior.  Ij  has  a  rudimentary  deuterocone.  In 
the  lower  jaw  p*  has,  when  seen  from  the  outer  side,  a  trilobate 
appearance,  the  proto-,  para-  and  metaconids  being  all  present ;  in 
addition  to  these  there  is  a  well  marked  deuteroconid  and  a  less 
distinct  tetartoconid  which  are  connected  by  very  short  transverse 
ridges  with  the  external  cusps  which  stand  opposite  to  them.  On 
i/ and^  these  internal  elements  are  indicated  only  by  faintly  marked 
ridges.  PalcBomeryx  has  all  the  upper  premolars  of  the  same  pattern, 
the  inner  crescent  being  now  completed  on  the  most  anterior  tooth  (P2) 
and  the  deuterocone  having  assumed  a  symmetrical  position  on  Ps. 
The  inferior  premolars  are  like  those  of  Prodremotherium^  except 
that  on  ps^aiid^  the  internal  cusps  and  transverse  ridges  are  much 
better  developed  and  the  enclosed  valleys  deeper ;  p'^  is  somewhat 
reduced.  From  this  condition  that  of  the  lower  teeth  in  the  vari- 
ous recent  families  may  readily  be  traced. 

It  would  not  be  worth  while  to  describe  the  numberless  minor  varia- 
tions of  the  premolars  which  occur  in  the  various  genera  of  extinct 
selenodonts  contained  in  the  families  of  the  anoplotheres,  anthra- 
ootheres,  xiphodonts,  etc.  It  will  suffice  to  mention  some  of  the 
more  salient  peculiarities.  In  the  problematical  little  Hyj)v<odu8  of 
the  White  River,  the  inferior  incisors,  canines  and  first  two  premo- 
lars form  a  continuous  series  of  twelve  subequal  teeth.  Xiphodonthe- 
rium  has  lost  the  first  lower  premolar  and  p^  has  become  caniniform. 

In  Rhagatherium  Pa  is  molariform  and  has  five  cusps,  the  ante- 
rior conule  being  present  in  addition  to  the  four  main  elements. 
P*  is  exceptional  in  being  like  its  predecessor  in  the  milk  dentition ; 
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the  paraconid  is  enlarged  nearly  to  the  size  of  the  protoconid  and 
on  the  inner  side  a  conical  cusp  is  added,  the  tooth  thus  consisting 
of  three  pairs  of  cusps.     A  similar  p*  occurs  in  Dichodon, 
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Fourth  upper  and  lower  premolars  of  leftside.  1,  Dicotyles  torquatus ;  2,. 
Thinohyus  lentus ;  Z,  Perchctrus  probus ;  \^  PantolesUs  brachystomus.  Letters 
as  in  the  preceding  figures. 

Among  the  Suina  the  peccaries  offer  the  most  interesting  series. 
The  White  River  and  John  Day  forerunners  of  that  group,  PercJuerus 
SLudThinohyv^,  have  extremely  simple  premolars ;  P*  consists  of  proto- 
and  deuterocones  only,  and  in  p*  the  only  addition  is  the  low  and 
broad  metaconid.  In  Dicotyles  the  last  premolars  are  nearly  or 
quite  like  the  molars.  In  P4  the  tritocone  is  first  added  and  then 
the  tetartocone,  the  latter  not  always  occurring,  even  in  the  recent  spe- 
cies. In  p*  the  order  of  events  is  similar,  first  the  deuteroconid  is 
added  and  then  the  tetartoconid,  the  latter  element  and  the  meta- 
conid being  at  the  same  time  more  or  less  elevated.  The  curious 
Listriodon,  a  true  pig,  exhibits  a  similar  condition ;  P4  has  devel- 
oped a  tritocone,  equal  in  size  to  the  protocone,  and  Pa  has  a  large 
deuterocone.  On  the  other  hand,  p*  has  added  only  the  deutero- 
conid, the  talon  consisting  only  of  the  metaconid. 

It  might  seem  at  first  sight  that  many  artiodactyls  presented  an 
important  divergence  from  the  normal  scheme  of  premolar  evolu- 
tion in  the  way  in  which  the  inner  crescent  of  the  anterior 
upper  teeth  is  developed,  viz.,  by  the  coalescence  of  anterior  and 
posterior  ridges.  This  is  seen  in  Procanielu^,  several  of  the  Oreo- 
donfidcCy  in  some  specimens  of  Palceomeryx,  and  other  forms.  But, 
on  the  other  hand,  a  careful  comparison  of  the  various  series  will 
show  that  the  departure  from  the  ordinary  course  of  development 
is  not  so  radical  as  it  seems.     The  posterior  crest  undoubtedly  rep- 
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resents  the  deuterocone  and  the  only  difference,  therefore,  consists 
in  the  fact  that  the  anterior  horn  of  the  inner  crest  is  not  developed 
from  the  deuterocone,  as  in  P4,  but  from  the  front  margin  of  the 
protocone  or  from  the  cingulum. 

X.  AMBLYPODA. 

The  oldest  representative  of  this  group  is  the  Puerco  genus 
Paiitolambda,  in  which  the  premolars  have  already  attained  quite 
an  advanced  stage  of  differentiation.  Except  in  Pi  the  superior 
premolars  consist  of  a  crescentic  and  acute  protocone  which  pro- 
jects strongly  toward  the  inner  side  of  the  tooth,  and  a  crescentic  deu- 
terocone. Seen  from  the  outside,  the  last  three  inferior  premolars 
seem  to  be  simple,  compressed  and  trenchant  cones  with  metaconids 
which  become  better  marked  as  we  pass  from  p^  to  p*.  But  in 
reality  p*  supports  a  complete  anterior  V  and  a  broad  transverse 
talon ;  the  V  is  less  developed  on  p^  and  very  obscurely  indicated 
on  p2.  The  superior  premolars  of  Coryphodon  show  no  advance 
upon  those  of  Pantolamhda,  The  lower  premolars  are  in  gen- 
eral like  those  of  the  Puerco  genus,  but  the  species  vary  in  the 
completeness  with  which  the  cusps  are  distinguished.  In  Bathmo- 
don  radians  the  protoconid  is  concave  externally  and  shows  a  dis- 
tinct cusp  on  its  outer  side. 

In  the  Dinocerata  the  homologies  of  the  cusps  in  both  the  molar 
and  premolar  series  are  exceedingly  obscure,  owing  not  only  to  their 
own  peculiarities,  which  are  very  marked,  but  also  to  the  lack  of 
any  intermediate  links  by  which  to  connect  them  with  more  typical 
forms  of  teeth.  It  will,  therefore,  suffice  to  say  that  in  this  group, 
with  the  exception  of  Bathyopais,  the  first  premolar  in  both  jaws 
has  disappeared  and  that  the  remaining  teeth  in  this  series  have 
assumed  the  molar  pattern.  The  crown  is  traversed  by  two  ridges 
which  meet  internally  and  thus  form  a  V  which  opens  outwardly. 
Strange  to  say,  this  arrangement  obtains  in  both  upper  and  lower 
teeth,  the  usual  reversal  of  pattern  not  being  found. 

XI.  PROBOSCIDEA. 

The  phylogeny  of  the  elephants  is  still  an  unsolved  problem  and 

we  therefore  know  little  as  to  the  homologies  of  their  molar  cusps. 

From  several  facts,  however,  we  may  infer  that  their  molar  teeth  were 

derived  from  a  quadritubercular  form.      This  condition  is  retained 

in  the  premolars  of  Mastodon,  upper  and  lower  alike.     In  Dinothe- 
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rlum  the  cusps  have  united  to  form  a  pair  of  transverse  crests,  but 
a  reminiscence  of  the  tubercular  stage  is  preserved  in  P».  In  this 
tooth  the  posterior  crest  is  complete,  formed  by  the  junction  of  the 
trito-  and  tetartocones,  but  the  anterior  crest  is  unfinished,  the  deu- 
terocone  remaining  isolated  from  the  protocone. 

The  foregoing  brief  survey  of  the  steps  of  premolar  development 
in  those  mammalian  groups  which  enable  us  to  follow  it  out,  shows 
very  clearly  that  the  premolars  follow  an  order  of  differentiation 
quite  at  variance  with  that  attributed  to  the  molars,  even  when  the 
final  results  are  the  same.  It  also  shows  that  in  the  fourth  upper 
premolar  the  order  of  succession  in  the  appearance  of  the  cusps  is 
remarkably  constant,  while  in  the  other  superior  premolars  and  in 
all  of  tlie  lower  ones,  the  order  is  very  much  less  regular.  But 
even  in  these  cases  the  homologies  are  clearly  given  by  the  position 
of  the  new  elements  with  reference  to  the  primary  cusp  or  proto- 
cone. Some  of  the  Artiodactyla,  however  (e.  g.,  Procameltui), 
appear  to  depart  altogether  from  the  typical  order,  in  that  the  inner 
crescent  of  P2  or  Pa  (  or  both)  is  formed,  not  by  the  extension  of  a 
single  element,  the  deuterocone,  but  by  the  coalesence  of  two.  Even 
in  these  cases,  however,  we  found  reason  to  believe  that  the  depar- 
ture from  the  normal  was  less  radical  than  at  first  sight  seemed  to 
be  true,  for  the  posterior  element  of  the  crest  is  with  great  proba- 
bility to  be  homologized  with  the  deuterocone.  Another  result 
which  follows  from  our  survey  of  premolar  development,  is  the 
steadiness  with  which  it  is  followed  out  when  once  undertaken. 
The  cusps  do  not  appear  hap-hazard,  or  in  a  tentative  way,  but 
definitely  may  be  traced  from  the  faintest  beginnings  to  the  final 
result.  It  is  obvious,  further,  that  the  same  result  may  be  indepen- 
dently attained  many  times  in  widely  separated  groups,  and  by  pre- 
cisely similar  steps.  Nothing  could  be  more  eloquent  of  the  danger 
of  constructing  phylogenies  from  the  teeth  alone.  Often,  it  is  true, 
they  would  turn  out  to  be  right,  but  not  infrequently  they  would 
lead  to  the  grossest  error. 

The  Milk  Dentition. 

Palaeontology  is  not  fitted  to  throw  very  much  light  upon  the 
relation  of  the  milk  molars  to  the  permanent  set,  i.  e.,  with  regard 
to  the  homologies  of  the  cusps,  for  it  is  exceedingly  difficult  to 
obtain  phylogenetic  series  of  the  temporary  dentition.     Some  factfif 
may,  however,  be  gleaned  which  are  not  altogether  devoid  of  value. 
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Thus,  the  genesis  of  the  third  upper  milk  molar  (ds)  in  the  Oreo- 
dontidcB  shows  that  in  that  tooth,  at  least,  the  order  of  succession  of 
the  cusps  is  different  from  that  which  occurs  in  the  premolars,  but 
on  the  other  hand,  the  homologies  of  these  cusps,  as  determined  by 
their  position,  is  the  same  as  in  the  premolars.  In  Oreodoii  ^s  con- 
sists of  three  cusps,  of  which  the  anterior  one  is  extended  and  tren- 
chant and  obviously  corresponds  to  the  protocone  of  the  premolars ; 
posterior  to  this  are  two  smaller  crescentic  cusps,  the  outer  one  of 
which  is  plainly  the  tritocone  and  the  inner  one  the  tetartocone.  In 
Merychyus  this  tooth  is  rendered  molariform  by  the  addition  of  the 
antero-internal  crescent,  or  deuterocone.  The  order  of  succession 
of  the  cusps  thus  appears  to  be :  proto-,  trito-,  tetarto-  and  deutero- 
cones,  and  is,  therefore,  different  from  that  which  is  typical  of  the 
premolars,  though,  as  we  have  already  seen,  there  are  variations  in 
the  order  of  development  in  the  different  teeth  of  the  premolar 
series.  For  example,  in  Hyracotherium  p^  consists  of  the  proto- 
and  tritocones  only. 

Some  light  is  thrown  upon  the  homologies  of  the  elements  of  the 
characteristic  six-lobed  last  lower  milk  molar  of  the  artiodactyls 
by  the  curious  and  problematical  little  genus  Nanohyus,  Not  that 
this  genus  is  of  any  phylogenetic  significance  for  the  artiodactyls, 
and  indeed  its  systematic  position  is  quite  uncertain  ;  nevertheless, 
it  exhibits  d<  in  a  very  interesting  and  instructive  stage.  This  tooth 
is  thus  described  by  Leidy :  **  Its  crown  presents  the  usual  greater 
breadth  than  the  succeeding  pair  of  those  of  the  teeth  behind  as  in 
pachyderms.  The  crown  is  trilobate,  externally  and  internally,  and 
this  condition  probably  corresponds  with  three  constituent  pairs  of 
Jobes,  the  distinction  of  which  is,  for  the  most  part,  obliterated  by 
wearing.  The  median  division  of  the  crown  is  largest  and  that  in 
advance  is  the  smallest.  The  abraded  summit  of  the  former  pre- 
sents an  irregularly  transverse  quadrate  surface  of  exposed  dentine, 
continuous  with  a  smaller  subreniform  tract  upon  the  anterior 
division.  The  posterior  division  of  the  crown  still  exhibits  the  dis- 
tinction of  a  transverse  pair  of  lobes,  of  which  the  outer  one  is 
much  the  larger.'*  In  this  tooth  the  homologies  of  the  elements 
are  obvious ;  the  median  pair  of  cusps  are  the  proto-  and  deutero- 
conids  respectively,  and  the  posterior  pair  the  meta-  and  tetartoconids, 
while  the  paraconid  and  a  cusp,  as  yet  not  named,  internal  to  it, 
form  the  anterior  pair.     In  Nanohyns^  therefore,  d^  f 

typical  artiodactyl  tooth  merely  in  the  relative  i 
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cusps,  which  in  the  latter  are  all  of  nearly  equal  size.  This  inter- 
pretation confirms  Riitimeyer's  view  that  ci*  in  the  artiodactyls  rep- 
resents a  molar  with  a  pair  of  cusps  added  to  it  in  front  and  that 
the  posterior  pair  do  not  correspond  to  the  talon  of  m'. 

So  far  as  they  go,  therefore,  the  facts  of  palaK)ntology  indicate 
that  in  the  milk  teeth  the  homologies  of  the  cuspt<  agree  with  those 
of  the  premolars  rather  than  those  of  the  molars. 


The  foregoing  paper  had  been  nearly  completed  before  I  received 
the  valuable  and  interesting  articles  of  Taeker  (No.  12)  and  Rose 
(No.  8),  in  which  the  problem  of  the  homologies  of  the  molar  and 
premolar  cusps  is  investigated  from  the  embry6logical  standpoint. 
Taeker  has  confined  his  attention  to  the  milk  molars  and  finds  that 
the  homologies  of  the  cusps  in  these  teeth  agree  with  those  of  the 
permanent  premolars,  so  far  as  these  homologies  are  determined  by 
position.  Taeker  had  not  seen  my  notes  on  the  premolars  and 
attempts  to  homologize  the  milk  teeth  cusps  with  those  of  the  true 
molars,  but  with  the  result  that  the  paracone  is  always  the  first  ele- 
ment to  appear.  I  have  shown  that  this  element  is  really  the  pro- 
tocone  and  consequently  the  palseontological  and  embryological 
results  are  in  exact  accord.  Further,  Taeker  shows  that  the  order 
of  succession  of  the  cusps  in  4^  ii^  ^^^  recent  artiodactyls  is  the 
same  as  we  have  found  it  to  be  in  the  Oreodontidcs,  viz. :  proto-, 
trito-,  tetarto-  and  deuterocones.  Again  there  is  an  exact  correspon- 
dence in  the  results  as  to  the  characteristic  (t^  of  the  artiodactyls, 
except  that  Taeker  gives  the  name  of  paraconid  to  both  of  the 
anterior  cusps.  Needless  to  say,  this  cannot  be  correct,  though  it  is 
not  worth  while  to  coin  a  special  term  for  the  antero-internal  cusp. 

Rose*s  investigation  brings  out  the  very  unexpected  fact  that  in 
their  embryological  development  the  true  molars  agree  with  the  pre- 
molars and  the  milk  teeth,  and  that  in  them  also  the  first  element 
to  appear  is  the  antero-external  cusp,  which  in  the  upper  molars  has 
hitherto  been  considered  the  paracone,  but  which  R(>se  believes  to 
be  the  protocone.  The  evidence  offered  is  not  altogether  conclusive 
and  is  open  to  a  different  explanation,  but  should  Rose's  view  prove 
to  be  correct,  it  would  follow  that  the  molar  and  premolar  cusps  are 
really  homologous  after  all,  and  the  nomenclature  which  I  have 
proposed  for  the  latter  would  be  superfluous,  while  the  names  now 


1892.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  443 

given  to  the  molar  cusps  would  necessarily  be  transposed.  Space 
forbids,  however,  a  consideration  of  this  question  here.  In  one 
important  respect  R6se*s  views  are  altogether  irreconcilable  with  the 
facts  of  palaeontology,  viz.,  in  supposing  that  complex  mammalian 
molars  are  formed  by  the  coalescence  of  simple  teeth.  The  series 
of  genera  which  appear  in  successive  horizons,  and  which  we  may 
confidently  assume  to  stand  in  ancestral  relutious  to  one  another, 
display  the  entire  history  of  the  complex  premolars  and  show  that 
new  elements  are  formed  by  outgrowth  from  the  old  and  not  by 
coalescence.  Such  a  series  as  that  of  the  horses,  for  example,  is 
sufficient  to  demonstrate  this,  unless  we  are  prepared  to  assume  that 
the  apparent  connection  of  the  different  members  of  the  series  is 
entirely  illusory. 

Summary. 

1.  Assuming  the  correctness  of  Osbom's  results  as  to  the 
homologies  of  the  molar  cusps,  those  of  the  premolars  are  differ- 
ently arranged.  In  the  upper  premolars  the  protocone  forms  the 
antero-external  cusp. 

2.  Additions  to  the  protocone  are  typically  made  in  the  following 
order:  (a)  the  antero-internal  cusp — deuterocone;  (b)  postero- 
external cusp — tritocone ;  (c)  postero-internal  cusp — tetartocone. 

3.  In  the  lower  premolars  the  protoconid  takes  the  same  position 
as  in  the  lower  molars,  as  does  also  the  paraconid,  but  the  meta- 
conid  forms  the  external  cusp  of  the  talon.  The  places  of  the 
meta-  and  hypoconids  of  the  molars  are  taken  by  two  corresponding 
but  not  homologous  elements,  the  deutero-  and  tetartoconids  respec- 
tively. 

4.  While  there  is  no  reason  to  doubt  the  homologies  of  the  pre- 
molar cusps  throughout  the  series,  the  order  in  which  they  make 
their  appearance  is  by  no  means  invariable,  especially  in  the  ante- 
rior teeth. 

5.  In  certain  selenodont  artiodactyls  (e.  g.,  Procamelua,  Oreodon* 
tidcR)  the  inner  crescent  of  the  anterior  upper  premolars  is  not 
formed  entirely  by  the  extension  of  the  deuterocone,  but  by  the 
coalescence  of  two  ridges,  one  of  which  extends  from  the  anterior 
and  the  other  from  the  posterior  margin  of  the  crown. 

6.  The  homologies  of  the  cusps  in  the  milk  molars  agree  with 
those  of  the  premolar  elements,  but  appear  to  be  even  more  irregu- 
lar as  to  the  order  in  which  those  cusps  are  developed.     Thus,  in  d. 
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in  the  artiodactyls  the  order  is  proto-,  trito-,  tetarto-  and  deutero- 
cones.  h*  in  the  same  group  has  a  cusp  internal  to  the  paracone, 
which  seldom  appears  in  other  types. 

7.  So  far  as  the  homologies  of  the  cusps  in  the  premolars  and 
milk  molars  are  concerned,  the  results  of  palaeontology  agree  exactly 
with  those  of  embryology. 
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December  6. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Fifty-eight  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

"  Notes  on  Monarda  fistulosa."     By  Thomas  Meehan. 
"  The  Phenomenon  of  Fertilization  in  the  Flowers  of  Monarda 
fistulosa."    By  Ida  A.  Keller. 

The  supposed  South  Chester  Valley  Hill  Fault, — Mr.  Theo.  D. 
Rand  remarked  that  in  the  Final  Report  of  the  Second  Geological 
Survey  of  Pennsylvania,  p.  174,  the  following  occurs:  "In  Mont- 
gomery County  the  North  Valley  Hill  belt  of  quartzite  undoubtedly 
continues  beneath  the  Schuylkill,  on  the  same  nearly  east  course, 
nearly  to  the  Bucks  County  line  ....  runs  on  six  miles  into 
Moreland  township.  Here  it  ends,  spooning  to  a  point,  and  then 
sweeping  round  the  east  spoon  point  of  the  lime-stone  ...  it 
returns  westward  as  the  south  border  of  the  limestone  to  the 
Schuylkill,  at  Conshohocken  ; "  and  on  the  same  page  in  a  foot  note : 

"Here  the  South  Valley  Hill  begins  and  runs  west  into  Lancaster 
County.  We  should,  of  course,  suppose  that  this  southern  barrier  of 
the  synclinal  limestone  valley  would  be  made  by  the  quartzite. 
But  it  is  made  of  hydromica  slate.  Repeated  reports  have  been 
made  during  the  last  fifty  years  of  the  discovery  of  the  quartzite 
( *  Potsdam  sandstone  ' )  at  various  points  along  the  South  Valley 
Hill ;  and  no  doubt  specimens  of  quartzite  have  been  picked  up, 
and  even  thin  outcrops  of  thin  quartzite  beds  among  the  slates  have 
been  seen.  But  these  amount  to  nothing.  They  cannot  be  accepted 
as  expressing  with  any  certainty  the  reappearance  of  the  North 
Valley  Hill  belt  on  the  South  Valley  Hill  side  of  the  limestone.  It 
looks  as  if  the  North  Valley  Hill  rocks  descend  against  a  great 
fault,  running  along  the  foot  of  the  South  Valley  Hill,  and  are 
there  entirely  cut  off  by  it,  probably  thrown  by  it  (  in  company 
with  the  lower  limestone  beds, )  high  into  the  air  on  the  Delaware 
side  of  the  fault. 

"  Now  it  is  just  at  Conshohocken  that  the  Schuylkill  River  breaks 
out  of  the  Chester  County  Limestone  Valley  to  find  its  way  to  the 
sea,  viz.,  in  the  short  interval  between  the  east  end  of  the  hydrom- 
ica belt  of  the  South  Valley  Hill  coming  from  the  west,  and  the 
west  end  of  the  southern  quartzite  outcrop  coming  from  the  east. 
What  does  this  mean  ?  Surely  it  is  an  added  proof  of  a  great 
fault ;  and  of  the  total  difierence  of  the  two  formations ;  and  of  the 
futility  of  all  endeavors  to  discover  a  southerly  synclinal  rise  of  the 
quartzite  along  the  South  Valley  Hill." 
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If  for  Conshohocken  in  the  text,  Spring  Mill,  a  mile  and  a  half 
below  Conshohocken,  be  read,  the  facts  stated  agree  with  these  obser- 
vations, but  with  the  statements  in  the  foot  note  these  observations  do 
not  at  all  accord. 

1,  The  South  Valley  Hill  does  not  end  at  Conshohocken  ;  on  the 
contrary  it  extends  eastward  nearly  three  miles,  as  correctly  repre- 
sented on  Mr.  Hall's  map  in  Report,  Vol.  C^  and  apparently  ends  in  a 
spoon  above  the  limestone,  as  in  turn  does  the  latter  above  the  Cam- 
brian sandstone  and  the  Cambrian  above  the  Laurentian.  This  is  about 
a  half  mile  nearly  north  of  Marble  Hall ;  the  exposures  are  many 
and  clear,  and  the  ending  is  in  a  very  conspicuous  hill  which  com- 
mands an  extended  view  westward. 

2,  The  southern  quartzite  does  not  end  at  the  Schuylkill.  As 
this  has  been  repeatedly  stated  in  the  reports  of  the  survey,  and  as 
in  this  last  report,  the  non-existence  of  the  Cambrian  south  of  the 
limestone,  west  of  the  Schuylkill,  is  reiterated,  in  spite  of  proof  here- 
tofore adduced  before  the  Geological  and  Mineralogical  Section  of 
the  Academy,  he  would  ask  attention  to  the  specimens  on  the  table, 
from  various  localities  within  the  area  in  whicn  the  Cambrian  sand- 
stone is  recognized,  and  also  from  the  "thin  outcrops"  which 
"  amount  to  nothing"  along  a  line,  the  direct  lineal  continuation  of 
the  Barren  Hill-Spring  Mill  outcrops,  and  at  distances  from  the 
Schuylkill  of  respectively: — Gulfli;  County  Line  2;  Stackers 
2i  ;  Hare's  2  J ;  Fenimore's  3i ;  Wayne  4  miles  southwest  of  the 
river. 

This  line  is  directly  south  of  a  line  of  limestone  outcrops,  precisely 
as  is  that  east  of  the  Schuylkill. 

It  is  true  that  the  exposures  are  scattered  and  the  stratum  narrow, 
but,  except  the  specimen  from  northwest  of  West  Chester,  there 
can  be  no  doubt  that  the  rock  is  in  place,  and  as  to  its  absolute 
identity,  no  one  who  examines  the  specimens  can  be  in  doubt.  That 
the  belt  is  narrowing  westwardly  is  shown  jby  a  comparison  of  the 
Barren  Hill  with  the  Spring  Mill  outcrop,  besides  which  he  believed 
that  the  schists  of  Cream  Valley  belong  to  the  same  horizon, 
resembling  as  they  do  those  occurring  between  the  Cambrian  sand- 
stone of  the  North  Valley  Hill  and  the  limestone  of  the  Chester 
Valley.  These  schists  are  colored  on  Dr.  Frazer*s  map  in  C*  as 
azoic  schists,  etc.,  the  same  color  is  given  the  Laurentian  north 
of  the  Cambrian,  though  he  could  not  believe  that  this  was  Dr. 
Frazer*s  intention.  In  one  of  the  areas  thus  colored,  the  great 
quarries  northwest  of  Pomeroy  have  been  opened,  whence  much 
stone  has  been  obtained  for  recent  work  in  Philadelphia  by  the 
Pennsylvania  Railroad.  This  rock  is  the  typical  Cambrian  sand- 
stone of  the  region.  There  were  specimens  of  it  and  of  the  schists 
on  the  table. 

The  limestone  referred  to  as  flanking  the  Cambrian  west  of  the 
Schuylkill,  and  on  its  north  side,  occupies  the  floor  of  the  narrow 
valley,  locally  known  as  Cream  Valley,  deep,  with  steep  slopes  near 
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the  Schuylkill,  but,  from  the  rising  of  its  floor,  almost  obliterated 
beyond  Wayne.  The  limestone  is  narrow  and  rarely  visible  west  of 
West  Conshohocken,  but  at  points  distant  respectively  as  follows : 
Gulf  1} ;  Stacker's  2i  ;  and  Pechin's  3  miles  from  the  Schuylkill 
it  appears  in  place,  beyond  which  occasional  sink-holes  indicate  its 
underlying.  Northwest  of  West  Chester  it  once  more  appears 
accompanied  by  the  same  schists  as  form  much  of  the  floor  of  Cream 
Valley,  and  which  can  be  followed  the  whole  distance. 

Beyond  this,  and  ip  almost  the  same  line  outcrops  are  numerous, 
accompanied  by  the  same  rocks  until  we  reach  the  great  outcrops 
near  Doe  Run  in  middle  Chester  Co.,  where,  again,  the  existence  of 
the  Cambrian  south  of  the  limestone  is  universally  admitted. 

He  could  not,  therefore,  admit  the  futility  of  all  endeavors  to 
discover  a  southerly  synclinal  rise  of  the  quartzite  along  the  South 
Valley  Hill,  but  would  submit  that  if  in  a  lineal  distance  of  about 
thirty  miles,  section  lines  be  drawn  a  mile  apart,  and  more  than  one- 
half  of  these  show  an  orderly  succession  from  the  outside  to  the 
center,  while  the  others  show  in  part  the  same  with  the  remainder 
concealed  by  surface  soil,  the  evidence  of  a  simple  synclinal  is  incon- 
trovertible. It  is  only  by  the  assumption  that  rocks,  which  anyone 
who  seeks  may  And,  do  not  exist,  that  the  necessity  of  a  fault 
becomes  apparent.  It  is  true  that  the  sandy  mica  schists,  at  times 
garnetiferous,  present  a  difficulty,  but  if  these  be  divorced  from  the 
South  Valley  Hill  hydromica  schists  with  which  they  have  no  con- 
nection, and  be  regarded  as  a  part  of  the  Cambrian,  and  the  Lime- 
stone, also  Cambrian,  as  Walcott's  recent  discoveries  seem  to  indicate, 
the  objection  vanishes.  It  is  certainly  true  that  in  Chester  County 
the  limestones  are  both  underlaid  and  overlaid  with  schists  and 
gneisses,  among  which,  close  to,  but  not  in  contact  with  the  limestone, 
so  far  as  he  had  seen,  occurs  at  numerous  localities  the  characteris- 
tic Cambrian  Sandstone  with  its  micaceous  parting,  its  rhomboidal 
jointing  and  its  minute  and  usually  disjointed  tourmalines.  One  of 
the  most  remarkable  facts  is  the  wonderful  uniformity  of  this  rock 
from  numerous  and  widely  scattered  outcrops  over  an  area  of  more 
than  flfly  miles  in  length,  and  ten  miles  in  greatest  breadth. 
Indeed  so  exactly  alike  is  the  rock  that  it  is  impossible  to  determine 
the  locality  by  inspection  of  the  specimens.  The  specimens  shown 
to-night  verify  this. 


December  13. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-one  persons  present. 

A  paper  entitled  "  The  Principle  of  the  Conservation  of  Energy 
in  Biological  Evolution,  a  Reclamation  and  Critique,"  by  John  A. 
Ryder,  was  presented  for  publication. 
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Mr.  Jos.  Willcox  read  a  paper  entitled  "  A  Theory  of  the 
Origin  and  Development  of  the  Earth  and  Heavenly  Bodies."  (No 
abstract  presented  for  publication.) 


December  20. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

One  hundred  and  nineteen  persons  present 

Papers  under  the  following  titles  were  presented  for  publication : — 

"The  Birds  of  British  Columbia  and  Washington,  observed 
during  the  Spring  and  Summer  of  1892."     By  Samuel  N.  Rhoads. 

"  Extra  Morainic  Drift  of  the  Susquehanna,  Lehigh  and  Delaware 
Valleys."     By  G.  Frederick  Wright. 

Prof.  G.  F.  Wright  made  a  communication,  illustrated  by  lan- 
tern slides,  on  the  evidence  of  the  existence  of  paleolithic  man  in 
America.     (No  abstract  presented  for  publication.) 


December  27. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Two  hundred  and  forty-one  persons  present. 
The  following  were  ordered  to  be  printed : — 
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NOTES    ON    MONABDA   FISTITLOSA. 
BY   THOMAS   MEEHAN. 

As  stated  in  the  class-books,  Monarda  fistnlosa  is  a  variable  species. 
A  plant  in  my  garden,  originally  from  a  shaded  woodland  in  East- 
ern Pennsylvania,  blooms  from  midsummer  continuously  till  frost. 

The  midsummer  heads  are  terminal.  At  the  base  of  the  common 
peduncle  is  a  pair  of  leaves  with  two  axillary  buds.  These  make 
branches,  and  the  earliest  capitulum  of  the  season  stands  regularly 
in  the  fork  made  by  these  branches. 

But  as  these  secondary  branches  grow  and  form  pairs  of  opposite 
leaves,  only  one  of  the  axillary  buds  in  the  lower  pair  pushes  into 
growth.  This  one  grows  with  so  much  vigor,  that  the  capitulum  is 
pushed  to  one  side,  the  common  peduncle  becomes  lateral,  and  the 
axillary  branch  becomes  the  leading  stem. 

At  the  next  node  the  same  behavior  prevails,  but  at  the  third 
node  both  axillary  buds  develop,  the  strongest,  however,  assuming 
leadership. 

The  secondary  branches  of  Monarda  fistulosa,  though  apparently 
forming  a  straight  stem,  are  formed  of  axillary  branches,  which, 
pushing  aside  the  terminal  common  peduncles  so  as  to  make  them 
lateral,  have  taken  the  position  of  the  leading  short  or  central  axis. 
How  this  method  of  forming  ** extra  axillary"  inflorescence  is 
brought  about,  I  have  explained  in  another  paper.^ 

The  flowers  are  centripetal.  It  takes  several  weeks  from  the  time 
the  central  flowers  of  the  capitulum  open  before  those  at  the  base 
follow.  At  this  date,  October  26th,  the  flowers  begin  to  open  by 
expanding  the  lobes  of  the  corolla  about  sundown.  Between  6  p.  m. 
and  9  p.  m.  twelve  had  opened.  By  daylight  next  morning,  in  the 
head  I  had  selected  for  observation,  there  were  twenty-four.  Rest 
follows,  and  nothing  more  is  done  in  this  direction  till  nightfall 
comes  again. 

The  manner  of  opening  is  exceptionally  interesting.  It  is  well  to 
examine  a  flower  a  day  before  it  would  naturally  open.  The  long 
hair  on  the  upper  lip  may  be  almost  termed  a  beard.  By  lightly 
pulling  this  beard  the  flower  bud  is  opened.  The  stamens  are  then 
seen   lying  flat  on  the  lower  lip,  with  the  lower  linear  lobe  of  this 

*  Proceedings  of  Academy  of  Natural  Sciences  of  Philadelphia,  1889,  p.  58, 
"  On  Corydalis  flavula.'* 
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lip  turned  inward  on  itself  and  pressed  down  on  the  anthers  as 
closely  as  if  these  latter  were  in  a  vise.  No  pollen  seems  to  have 
been  ejected  from  the  anther  cells. 

When  the  fulness  of  time  arrives  and  the  flower  opens,  the  lips 
springing  apart,  the  lower  lip  forms  a  tube  and  tightly  enfolds  the 
filaments.  The  expansion  in  different  directions  of  the  lips  of  the 
corolla  is  rapid.  In  less  than  one  minute  there  will  be  a  space  of 
half  an  inch  between  them  at  their  apices.  The  straightening  of  the 
filaments  seems  to  be  the  chief  motor  in  this  movement.  The  efiect 
is  to  draw  the  filaments  whollv  from  the  enfoldment  of  the  lower 
lobe.  The  central  lobe  of  the  lower  lip,  which  until  this  time  has 
been  pressed  down  on  the  anthers  as  already  noted,  rises  at  once 
when  the  upper  lip  has  drawn  them  out,  and  assumes  a  vertical  posi- 
tion. This  is  the  last  active  effort.  Rest  then  follows  in  all  parts 
of  the  flower  till  next  evening,  when  the  little  lobe  takes  another 
start  and  falls  to  a  direct  plane  with  the  other  portions  of  the  lip. 

The  stamens  in  the  bud  are  rather  longer  than  the  upper  lobe  of 
the  corolla,  while  the  pistil  is  rather  shorter ;  hence  when  these  are 
enfolded  by  the  upper  lip,  only  the  upper  portion  of  the  stamens 
with  the  anthers,  project  beyond  the  apex  of  the  lip.  The  anther 
sacs  seem  to  burst  simultaneously  with  the  expansion  of  the  lips, 
and  while  the  whole  pistil  is  enfolded  by  the  incurved  portion  of 
the  lip.  It  would  seem  that  no  pollen  would  reach  the  stigmas  at 
this  time. 

At  this  juncture  the  picture  is  extremely  beautiful.  In  all  the 
force  of  expansion  the  anthers  on  the  separate  filaments  continue 
connected  by  their  lower  filaments  and  become  erect,  looking,  with 
a  little  play  of  the  imagination,  as  if  they  had  formed  a  blue  basket, 
the  pollen  representing  white  flowers,  the  basket  held  up  by  the  two 
arms  over  the  head  of  an  invisible  cherub,  as  seen  in  some 
conventional  pictures  of  a  child  with  flowers.  It  is  not  till  some 
time  afterward  that  the  divided  apex  of  the  pistil  protrudes. 

At  night-fall  the  next  day  the  stamens  begin  to  wither.  The 
anthers  consist  of  two  linear  cells,  end  to  end,  and  so  close  as  to  be 
almost  confluent.  These  two  cells  do  not  shrivel  simultaneously  ; 
the  upper  one  goes  first.  As  neighboring  genera  have  but  one  cell, 
this  little  matter  is  of  interest,  as  showing  the  connecting  link. 
During  the  withering  the  viscid  matter  which  caused  the  adherence 
of  the  pollen,  seems  to  dry,  and  the  pollen,  probably  stiU  function- 
able,  is  distributed  by  the  winds. 
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But  what  is  the  behavior  of  the  pistil  during  all  this  time?  It 
is  wholly  enfolded  by  the  involute  lobe  of  the  lip,  though  in  a  few 
instances  one  of  the  style  branches  may  slightly  protrude  at  the 
apex  of  the  lip ;  but  the  full  growth  and  development  is  the  work 
of  another  day.  After  the  style  has  grown  sufficiently  to  carry  the 
branches  beyond  the  apex  of  the  lip,  the  branches  expand,  the 
larger  branch  curving  backward  and  forming  a  complete  circle. 
It  takes  about  an  hour  to  complete  the  circle. 

I  have  utterly  failed  to  form  any  conception  as  to  how  the  flower 
eflects  fertilization.  At  the  final  drying  up  of  the  gelatinous  pol- 
len, when  it  is  then  distributed  by  the  wind  or  insects,  it  would  be 
possible  for  some  to  be  carried  to  flowers  with  the  exposed  styles. 
But  this  would  involve  the  later  flowers  in  barrenness,  which  does 
not  seem  to  be  the  case.  Moreover  the  condition  of  the  ova 
indicates  that  fertilization  is  eflected  in  some  earlier  stage  of 
anthesis;  and  the,  so  far  as  my  examination  now  goes,  unerring 
fertility  of  every  flower,  would  lead  one  to  suspect  self  pollination 
in  some  obscure  way.  Every  one  of  150  flowers  in  a  single  head 
was  fertile.  In  grinding  up  these  flowers  with  finger  and  thumb 
to  get  at  the  nutlets  183  perfect  seeds  were  found.  This  showed 
that  in  some  of  the  flowers  the  whole  number  of  four  seeds  in 
each  had  not  been  perfected. 

The  results  of  my  week  of  observation  on  this  plant  were  so  inter- 
esting and  so  puzzling  that  I  was  anxious  to  have  the  whole  subject 
reviewed  independently  of  any  suggestions  of  my  own.  I  gave  some 
material  to  Dr.  Ida  A.  Keller,  a  close  observer  in  similar  lines  of 
study  with  myself,  and  the  results  of  whose  studies  will  appear 
in  the  following  paper. 
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THE  PHENOMENON  OP  EEETILIZATION  IN  THE  7L0WEB8  OP 

MONABDA  EISTITLOSA. 

BY   IDA   A.   KELLER,    PH.  D. 

Although  a  conspicuous  flower  and  au  irregularly  shaped  corolla 
are  apt  to  lead  one  to  suspect  that  these  are  particular  adaptations 
to  aid  in  securing  cross  fertilization,  yet  on  the  other  hand  close 
observations  have  shown  that  these  characteristics  do  not  always 
imply  the  desire  to  attract  insect  visitors.  Nor  is  the  idea  that 
close  fertilization  is  only  resorted  to  when  the  arrangements  made 
to  favor  cross  fertilization  have  failed  in  their  mission,  perhaps  as 
generally  true  as  is  often  supposed.  The  discovery  of  fertilization 
in  the  bud,  recently  described  by  Mr.  Meehan  in  Malva  rotundtr 
folia  tends  to  confirm  this  view.  Here  fertilization,  as  Mr.  Meehan 
has  shown,  takes  place  in  the  bud,  and  the  case  is  not  exactly  as 
described  by  Prof.  Miiller,  who  says :  "  As  examples  of  the  count- 
less ways  in  which  plants  revert  to  self  fertilization  in  default  of 
sufficient  insect  visits,  I  may  mention  the  following: — In  some 
dichogamic  flowers  the  stigmas  curl  back  upon  the  anthers  or  other 
parts  which  still  retain  some  pollen,"  ^  and  as  an  instance  of  this  he 
gives  the  flowers  of  Malva  rotundifoiia.  But  in  the  flowers  of  this 
plant  examined  by  Mr.  Meehan,  the  deposition  of  pollen  on  the 
stigma  lobes  and  the  formation  of  pollen  tubes  begin  before  the 
stigma  lobes  are  curled  backward. 

Aside  from  those  cases  to  which  the  term  cleistogamic  is  partic- 
ularly applied :  those  in  which  two  forms  of  flowers  are  produced,  one 
form  being  small,  odorless,  inconspicuous  and  closed,  in  addition  to  the 
ordinary  large  conspicuous  flowers,  which  are  also  much  less  fertile, 
numerous  instances  are  known  where  fertilization  takes  place  in  the 
unopened  bud.  The  term  cleistogamy  might  with  equal  propriety 
be  extended  to  all  cases  where  fertilization  takes  place  before  anthe- 
sis,  even  with  the  entire  absence  of  any  dimorphism,  and  will  per- 
haps in  time  be  so  extended. 

An  interesting  form  showing  such  close  fertilization  is  found  in 
the  buds  of  the  ordinary  flowers  of  Monarda  jlstulosa.  The  figures 
of  Plate  XV  represent  different  stages  of  the  opening  of  the 
flower.     Beginning  with  Fig.  A,  the  oldest  flower  represented,  we 

^Prof.  Herman  Miiller.     The  Fertilizalion  of  Flowers.     Translated  by  D*Arcy 
V.  Thompson,  p.  51)1. 
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notice  that  the  corolla  is  about  to  wilt,  the  stamens  have  shriv- 
•elled  up,  but  the  style  projects  at  full  length  from  below  the  upper 
lip  of  the  corolla;  no  pollen  was  noticeable  on  the  lobes  of  the 
stigma,  but  the  lobes  are  widely  separated.  The  next  younger 
flower,  B,  shows  the  corolla  still  fresh,  the  style  not  yet  quite 
«xserted,  the  stamens  have  wilted,  and  the  stigma  lobes  are  sepa- 
rated. The  next  younger  flower,  C*,  has  opened  and  the  filaments, 
which  have  a  fold  in  the  bud,  are  straightening  out ;  the  style  is 
quite  hidden  under  the  upper  lip  of  the  corolla.  Fig  C7  represents 
the  style  taken  out  from  the  upper  lip ;  the  lobes  of  the  stigma 
are  closed.  Fig.  D,  the  next  stage,  represents  a  bud  just  opened, 
and  the  stamens  beginning  to  protrude. 

Fig.  E*  represents  a  closed  bud,  ready  to  open.  E^  represents 
this  bud  forcibly  opened,  and  E' shows  the  anthers  united.  Fig.  F 
is  about  the  same  as  E,  but  here  in  F^  a  portion  of  the  corolla  is 
removed  in  such»  a  manner  as  to  expose  the  relative  position  of 
anthers  and  style  in  the  closed  bud.  It  was  found  that  the  anther 
cells  had  discharged  their  pollen,  that  the  lobes  of  the  style  were 
widely  separated,  and,  in  the  case  represented  in  the  drawing,  the 
longest  lobe  of  the  style  was  actually  dipping  into  the  upper  cell  of 
one  of  the  anthers.  The  style,  it  will  be  observed,  curves  over  the 
top  of  the  anthers.  Its  shape  at  that  time  is  best  seen  in  Fig.  F* 
which  represents  the  style  (upper  portion)  taken  out  from  the  bud 
F.  Fig.  F*  represents  the  same  style  much  more  highly  magnified, 
with  the  pollen  attached  to  it. 

I  have  noticed  pollen  discharged  in  small  quantity  in  extremely 
young  buds,  but  at  present  it  is  impossible  for  me  to  say  just  at  what 
period  fertilization  begins.  The  stigma  lobes  are  separated  at  a 
very  early  period.  One  fact  which  leads  me  to  suspect  that  fertili- 
zation begins  at  this  early  period  is  the  presence  of  peculiar 
masses  which  strongly  resemble  the  protoplasmic  contents  of  the 
pollen  grains.  These  I  have  represented  in  C,  the  style  of  C*  highly 
magnified.  These  masses  could  not  be  detected  in  fresh  material, 
-but  were  invariably  found  in  styles  of  flowers  which  had  been  kept 
in  alcohol.  They  are  inside  of  the  tissue  of  the  style  and  usually 
found  throughout  its  entire  length,  although  they  are  more  or  less 
irregularly  distributed.  To  the  right  of  C  are  three  pollen 
granules,  and  on  comparison  with  these  the  yellowish  masses  in  the 
style  seem  as  a  rule  smaller,  often  more  or  less  disorganized,  and 
frequently  lumped  together.    A  final  decision  as  to  the  character 
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and  significance  of  these  masses  can  be  arrived  at  onlj  after  a  more 
careful  investigation  than  I  have  been  able  to  make  so  far.  Thi» 
is  reserved  for  some  future  time. 

If  it  can  be  taken  for  granted  then  that  the  flowers  ofMonarda 
fistulosa  present  the  phenomenon  of  close  fertilization  in  the  bud^ 
the  question  naturally  arises,  why  should  the  flowers  expand, 
protrude  the  stamens,  and  finally  the  style?  This  question  must  as 
yet  remain  unanswered.  In  case  of  the  Fumariaceae,  where,  with 
the  exception  of  Hypecoum,  according  to  Hildebrand,'  close  fertili- 
zation is  unavoidable,  the  anthers  shrivel  up  as  soon  as  they  have 
deposited  their  pollen  on  the  stigma,  while  in  the  case  of  Manarda 
fstulosa  they  become  exserted  afler  they  have  deposited  some  of  their 
pollen  on  the  style,  and  remain  so  exserted  for  a  certain  period 
of  time.  The  same  is  true  of  the  style.  This  seems  particularly 
strange  in  view  of  the  fact  that  the  style  usually  wilts  very  shortly 
after  fertilization  is  accomplished,  instead  of  showing  the  phenomena 
of  growth  and  expansion  here  witnessed.  But  another  observation  of 
Hildebrand's  should  here  be  mentioned.  In  his  experiments  on 
Escholtzia  californica  he  noticed  that  in  case  of  fertilization  with 
the  pollen  from  another  flower,  the  petals  soon  fell  ofl'and  the  style 
quickly  wilted,  while  in  case  of  fertilization  with  the  pollen  from 
the  same  flower,  the  petals  dropped  at  a  much  later  period,  and 
the  style  remained  fresh  much  longer." 

The  above  observations  on  Monarda  fistulosa  were  made  in 
November ;  as  the  time  of  blooming  of  this  plant  extends  over 
a  long  period,  it  is  possible  that  it  may  vary  in  its  method 
of  fertilization  at  different  times  of  the  year.  The  species,  accord- 
ing to  Gray,  is  extremely  variable.  It  is  represented  in  addition  to  the 
type  by  well  marked  forms  of  var.  rubra  Gray,  var.  media  Gray, 
var.  mollis  Benth.  The  chief  differences  being  in  the  flower,  inter- 
esting variations  in  the  methods  of  fertilization  may  be  looked  for. 

*F.  Hildcbrand.      Uber  die  BestJlnbungs  vorichtungen  bei  den  Fumariaceen. 
Pringsheim's  Jahrb.  fiir  wissen.  Bot.,  VII,  Band,  p.  455. 

^Uber  die  Bestanbungs  vorichtungen  bei  den  Fumariaceen  Pringsh.'s  Jahrb^ 
fur  wis.  Botanik,  Bd.  VII,  18(59-1870,  p.  4(56. 
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THE  PRINCIPLE  OP  THE  CONSEBVATIOir  OP  ENEEGT  IN  BIOLOGICAL 
EVOLUTION :  A  BECLAMATION  AND  CBITIQUE. 

BY   JOHN    A.   RYDER. 

The  present  paper  owes  its  existence  to  the  recent  discussion  of 
the  principle  of  conservation  of  energy  in  relation  to  biological 
evolution/  at  the  Rochester  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  August,  1892,  and  to 
the  fact  that  I  had  made  a  similar  criticism'  of  the  views  of 
Weismann  and  his  followers  nearly  two  years  earlier,  which  was 
published  in  the  same  journal.  My  earlier  paper,  though  not 
as  full  and  complete  a  refutation  of  the  erroneous  opinions  of 
Weismann  as  Dr.  Miles'  article,  anticipated  the  latter*s  main  line 
of  argument  by  almost  or  quite  two  years.  While  this  is  true, 
it  affords  me  great  pleasure  to  find  that  others  are  coming  for- 
ward to  criticise,  from  a  scientific  standpoint,  the  very  vulnerable 
and  untenable  position  of  the  Neo-Darwinians.  While  it  is  a  great 
satisfaction  to  be  able  to  hail  the  advent  of  new  supporters  of 
Lamarck's  doctrine,  it  may  be  worth  while  to  call  the  attention  of 
students  to  the  original  position  of  Lamarck,  and  the  ease  with 
which  it  may  be  made  to  conform  to  the  recjuirements  of  the  doctrine 
of  the  conservation  of  energy  as  bearing  upon  organic  evolution. 
In  the  Introduction  to  the  "Animaux  sans  Vertt'bres  "  (Ed.  of  De- 
shayes  and  Milne-Edwards,  Bruxelles,  1837,  Tom.  I,  p.  14)  occur 
the  following  statements  of  principles. 

"  First  Principle :  Every  fact  or  phenomenon  of  which  observa- 
tion makes  us  cognizant,  is  essentially  physical,  and  owes  its  exist- 
ence or  production  to  some  body,  or  to  the  relations  between 
bodies." 

** Second  Principle:  Every  movement  or  change,  every  active 
force,  and  every  effect  whatsoever  observed  in  a  body,  depend 
necessarily  upon  mechanical  causes  regulated  by  their  laws." 

"Third  Principle:  Every  fact  or  phenomenon  observed  in  a 
living  body  is  at  once  a  physical  fact  or  phenomenon,  and  a  product 
of  organization." 

^Heredity  of  acquired  characters,  by  Dr.  Manly  Miles.  American  Naturalist, 
XXVI,  1892,  pp.  887-900. 

^A  physiological  hypothesis  of  heredity  and  variation.  American  Naturalist, 
Januaiy,  1890,  pp.  87-92. 
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Lamarck's  laws  of  metamorphosis  or  the  transmutation  of  formSy 
I  have  rendered  as  follows  from  the  same  source : — 

I.  "  Life,  with  its  peculiar  forces,  tends  to  continually  augment 
the  volume  of  all  bodies  which  possess  it,  and  to  extend  the  dimen- 
sions of  their  parts,  up  to  the  end  of  the  term  of  life." 

II.  *'  The  production  of  a  new  organ  in  an  animal  body  results 
from  a  new  need  which  has  arisen  unexpectedly,  and  which  con- 
tinues to  make  itself  felt,  and  which  causes  new  movements  to  be 
made  to  which  this  need  gave  origin  and  maintainance." 

III.  "  The  development  of  the  organs  and  their  strength  of 
action  are  constantly  in  proportion  to  the  extent  or  degree  to  which 
they  are  used." 

IV.  "  The  fourth  law  asserts  the  hereditary  transmission  of  char- 
acters acquired  under  the  operation  of  laws  II  and  III." 

The  first  law  tacitly  recognizes  growth  in  volume,  with  its  con- 
comitant development  of  energy,  as  a  factor  in  evolution,  while  the 
second  recognizes  the  fact  of  physiological  or  adaptive  response. 
The  third  supplements  the  second  in  a  most  logical  way. 

The  third  law  recognizes  the  quantitative  nature  of  adaptive 
response  in  organisms,  and  has  a  very  wide  range  of  application. 
It  tacitly  recognizes  what  physiologists  must  now  regard  as  self- 
evident,  namely,  that  adaptation,  so  far  as  that  process  involves  the 
expenditure  of  energy,  must  go  on  in  conformity  with  the  principle 
of  the  conservation  of  energy,  a  principle  which  had  not  been 
develoj)ed  as  a  scientific  conception  in  Lamarck's  time. 

The  "  first  and  second  principles,"  cited  above,  have  some  remark- 
able recent  .parallels.  Lamarck  here  recognizes  the  laws  of  motion, 
but  their  connection  with  the  development  of  energy  necessarily 
escaped  him.  It  is,  nevertheless,  instructive  to  cite  here  Prof. 
Barker's  definition  of  energy,  as  given  in  his  recent  treatise; 
"Physics."  After  some  preliminary  discussion.  Prof  Barker  says : — 
"  Energy  may  be  provisionally  defined,  therefore,  as  a  condition  of 
matter  in  virtue  of  which  any  definite  portion  of  it  may  be  made 
to  effect  changes  in  other  definite  portions."  Now  these  changes 
referred  to  by  Prof.  Barker  have  to  take  place  through  the  develop- 
ment of  motion,  according  to  mechanical  laws.  In  Lamarck's 
"  third  principle,"  the  logical  step  is  taken  which  leads  from  the 
"not  living"  to  the  "  living  "  forms  of  the  exhibition  of  energy. 
This  appreciation,  by  Lamarck,  of  the  identity  of  the  underlying 
causes  of  the  physical  phenomena  of  change,  and  consequently  of 
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motion,  and  the  development  of  energy  in  living  and  dead  matter, 
is  most  remarkable,  and  indicates  that  he  must  have  had  some  sort 
of  inkling  or  intimation  that  the  energies  of  living  things  and  dead 
things  were  somehow,  and  in  some  sense,  to  be  regarded  as  kindred 
or  mutually  convertible,  as  implied  by  the  modem  doctrine  of  the 
conservation  of  force,  through  a  series  of  intervening  anabolic  and 
katabolic  steps,  as  established  by  modern  physiology.  Energy  is 
thus  stored  or  rendered  potential  in  form  in  living  bodies  by  a 
■series  of  complex  chemical  processes,  in  consequence  of  which 
motion,  or  the  liberation  of  energy  as  heat,  nervous  energy,  muscu- 
lar motion,  is  rendered  possible. 

Lamarck's  conceptions  were,  however,  much  restricted  in  applica- 
tion in  his  own  day.  They  were  evidently  most  clear  to  him  in 
animal  forms,  where  motions  were  obvious  to  the  unaided  eye.  In 
the  study  of  the  microscopic  elements,  or  cells  of  animals,  little  had 
been  done  in  his  time.  In  fact  the  science  of  histology  had  still  to 
be  developed,  while  modern  animal  and  vegetable  physiology  were 
«till  farther  removed  from  him  in  the  future.  We  can,  therefore, 
be  only  the  more  surprised  that  the  prophetic  intuitions  of  Lamarck 
should  have  been  as  far-reaching  as  they  have  eince  proved  to  be. 
If,  as  has  been  intimated  above,  we  were  to  grant  him  the  perception 
of  the  great  principle  of  the  conservation  of  energy  as  viewed  at  the 
present  time,  his  principles  would  require  but  slight  modification  to 
conform  perfectly  to  its  requirements,  as  a  working  hypothesis  in  the 
4Btudy  of  the  causation  of  variations. 

We  are  told  by  the  Weismannians,  or  Neo-Darwinians,  that 
acquired  characters,  or  such  as  have  been  developed  through  use — 
exercise  of  function — cannot  be  inherited.  Since  all  characters 
whatever  could  be  acquired  only  through  disturbance  of  the  balance 
or  equilibrium  of  the  functions  and  metabolism  during  growth,  and 
consequently  the  relative  proportions  and  normal  functional  activi- 
ties of  the  parts  of  organisms,  the  statement  that  the  effects  of  vse 
and  dUuse  cannot  be  inherited,  will  hardly  need  refutation  at  this 
stage  of  my  argument. 

This  leads  us  at  once  to  the  essence  of  the  question,  namely: 
Since  all  characters  had  to  be  acquired,  it  will  naturally  be  asked, 
"  How,  then,  from  a  mechanical  or  physical  point  of  view,  were 
they  acquired  ?" 

Weissmann  and  his  followers  formulate  an  hypothesis  of  the  contin- 
tiity  and  variability  of  an  immortal  isolated  germ-plasm,  by  means 
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of  which  it  is  believed  that  new  characters  will  arise  in  the  course 
of  germ-development,  the  favorable  or  useful  variants  of  which  in 
the  completely  developed  organisms,  will  be  preserved  by  natural 
selection.  The  further  assumption  is  also  made  that  no  character 
acquired  by  the  soma,  or  body  of  the  parent,  through  use,  disuse  or 
mutilation  of  its  parts,  can  be  transmitted  to  its  ofl&pring.  The 
antagonism  of  Weismann  and  Lamarck  are  thus  seen  to  be  most 
perfect. 

Weismann,  however,  has  latterly  been  obliged  to  admit  that  it 
was  ^*  absurd  to  say  that  an  immortal  substance  can  be  converted 
into  a  mortal  substance,"  as  pointed  out  by  Prof.  Vines.  He  has 
also  been  compelled,  as  a  consequence,  to  retreat  from  his  position 
declaring  the  immortal  molecular  stability  of  germ-plasm^  He 
says :  **  An  immortaly  unalterable  living  substance  does  not  exist,  but 
only  immortal  forms  of  activity  as  organized  matter.**  Upon  which 
Prof.  Miles  comments  as  follows:  —  "The  material  continuity  of 
the  germ  plasma  is  therefore  discarded  and  replaced  with  the  con- 
ception of  a  mode  of  motion,  manifest  in  matter  that  is  continually 
undergoing  metabolic  changes." 

Weismann  is  therefore  logically  driven  to  entirely  abandon  his 
original  position.  Dr.  Miles'  answer  to  Weismann's  position 
regarding  mutilations  is  the  only  sound  argument  I  have  met  with 
in  this  connection.  It  is: — "The  failure  of  the  effects  of  injuries 
or  mutilations  to  make  their  appearance  in  the  offspring,  cannot  be 
admitted  as  evidence  to  prove  the  non-inheritance  of  acquired  char- 
acters, as  the  physiological  activities  of  the  system  [organization  of 
the  species]  that  are  required  to  produce  the  morphological  peculiar- 
ities have  not  been  established,  and  there  can  be  no  tendency  of  the 
organism  to  reproduce  them." 

It  is  now  proposed  to  show  that  Weismann's  hypothesis  is  ulti- 
mately forced  to  assume,  or  take  for  granted,  the  modernized 
Lamarckian  theory  of  the  causes  of  variation,  without  acknowledg- 
ing the  appropriation.  This  is  especially  true,  since  he  admits  the 
existence  of  "immortal  forms  of  the  activity  of  organized  matter,'* 
while  rejecting  the  immortal  substance. 

Since  no  mass  of  matter,  living  or  dead,  can  change  its  own  con- 
figuration, except  through  the  motion  of  some  of  its  own  parts,, 
however  small,  among  themselves,  it  follows  that  such  a  change  of 
configuration  signifies  the  expenditure  of  energy. 
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If  any  body  or  mass  of  matter,  living  or  dead,  be  placed  anywhere 
in  space  in  order  that  its  configuration  may  be  changed,  the  neces- 
sary energy  and  consequent  motion  competent  to  do  so  must  be 
developed :  — 

(a.)  By  a  physical  change  in  some  part  of  the  substance  of  the 
mass  itself,  or, 

(b.)  The  necessary  energy  competent  to  change  the  configuration 
of  the  mass  must  be  developed  in  material  bodies,  external  to  the 
mass  itself,  or, 

(c.)  Part  of  the  energy  necessary  to  produce  a  change  in  the  con- 
figuration of  the  mass  must  be  developed  by  a  physical  change  in  a 
portion  of  the  substance  of  the  mass  itself,  in  conjunction  or  simul- 
taneously with  an  energy,  or  energies,  developed  by  a  mass  or  body, 
masses  or  bodies,  external  to  itself.  These  three  are  the  only  possi- 
ble conditions. 

But,  since  all  masses,  living  or  dead,  at  the  earth's  surface  are 
known  to  be  subject  to  the  action  of  forces  developed  within  them- 
selves, as  well  as  forces  developed  external  to  themselves,  the  third 
condition  (c)  holds  for  all  masses  living  or  dead. 

Therefore  the  conclusion  is  that  no  mass  at  the  earth's  surface, 
either  living  or  dead,  can  by  any  thinkable  possibility  change  its 
own  configuration,  except  under  the  condition  that  a  combination  of 
internally  and  externally  developed  forces,  agencies  or  energies 
shall  cooperate  to  that  end.  In  other  words,  there  can  be  no  change 
of  configuration  of  a  body  without  the  expenditure  or  dissipation 
of  energy. 

Now,  for  the  application  of  these  known  principles. 

Since  variations  of  configuration,  no  matter  whether  they  affect 
the  adult  organism  or  its  early  stages,  imply  variations  in  the  oper- 
ation of  internally  and  externally  developed  forces  or  energies 
competent  to  produce  such  changes  of  configuration,  it  follows  that 
all  changes  in  the  forms  of  organisms  involve  the  expenditure  of 
energy.  In  other  words,  all  variations  in  the  configuration  of 
organisms  must  be  dynamically  caused.  This  is  true  for  the  follow- 
ing reasons :  No  variation  in  the  configuration,  either  transient  or 
permanent  (and  therefore,  inheritable)  of  a  living  body,  can  be  pro- 
duced without  the  cooperation  of  internally  developed  motions, 
consequently,  of  energies,  with  externally  developed  energies  or 
such  as  are  derived  from  the  external  world.  Whether  these  coop- 
erating energies  are  measurable  or  not,  it  is  simply  impossible  for 
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them  not  to  so  cooperate,  since  life  is  characterized  by  a  continuous 
display  of  energy.  Life  is  continuous  in  the  material  succession 
and  derivation  of  its  individuals,  and  thus  also  continuous  as  to  its 
dynamical  or  metabolic  processes,  or  the  display  of  its  energies.  It 
is  safe  to  say  that  the  continuity  of  vital  energy  or  the  energy  of 
life,  is  a  far  more  potent  agency  in  the  evolution  of  organic  forms, 
than  the  continuity  and  variability  of  germ  plasm,  assumed  by 
Weismann.  Vital  energy  and  cosmical  energy  are  coexistent  and 
continuously  cooperative.     Weismann  at  last  apprehends  this. 

Therefore,  whenever  a  Weismannian  speaks  of  variations,  how- 
ever he  may  assume  that  they  are  caused,  he  is  forced  to  tacitly 
imply  that  energy  is  consumed  or  dissipated  in  their  production, 
and  he  is  therefore  also  compelled  to  tacitly  admit  the  validity  of 
the  Lamarckian  method  of  reasoning. 

If  be  tries  to  escape  the  snare  which  has  been  set  for  him,  as 
above,  he  is  placed  in  a  still  worse  and  even  more  compromising 
position,  viz. :  the  denial  of  the  validity  of  the  universal  principle  of 
the  conservation  of  energy. 

No  character  whatever,  of  any  living  thing,  however  trivial, 
can  be  acquired  without  the  expenditure  of  energy  and  the  develop- 
ment of  motion  in  some  form ;  therefore,  all  characters  are  so 
acquired.  Consequently,  natural  selection  can  choose  only  from 
amongst  characters  such  as  have  been  thus  dynamically  produced, 
according  to  Lamarck's  original  thesis,  modified  so  as  to  bring  it 
into  harmony  with  the  requirements  of  modern  science,  or  the  doc- 
trine of  the  conservation  of  energy. 

The  only  way  in  which  a  Weismannian,  or  Neo-Darwinian 
can  now  evade  the  rigorous  fatality  of  the  preceding  reasoning,  is  to 
declare  that  natural  selection  includes  in  the  scope  of  its  operations 
the  production  of  variations.  But  he  is  forbidden,  and  for  sound 
reasons,  to  do  this  by  the  express  denial  of  any  such  implication  or 
application  of  natural  selection,  by  the  great  expounder  of  that 
principle,  Darwin  himself. 

Disingenuousness  and  subterfuge  on  the  part  of  Weismannians, 
have  hitherto  helped  to  keep  the  foregoing  disagreeable  statement  of 
the  facta  in  the  background,  but  the  primary  fallacy  of  the  Weis- 
mannians, or  Xeo-Darwinians,  has  now  been  exposed,  and  shown  to 
be  a  sort  of  biological  scare-crow  that  we  may  confidently  leave  to 
wind,  weather  and  neglect.  The  mischief  that  Weismann  has  done 
in  leading  gullible  people  astray,  by  most  ingeniously  throwing 
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sand  into  their  mental  eyes,  has  not  been  successfully  paralleled  in 
recent  times.  Weismann's  views,  as  shown  above,  carry  with  them 
the  implication  of  the  denial  of  the  validity,  within  the  pale  of 
biology,  of  the  doctrine  of  the  conservation  of  energy.  In  that 
they  do  this,  they  must  be  characterized  as  unscientific,  since  they 
are  not  in  harmony  with  the  spirit  of  modern  science. 

So  great  is  the  importance  of  the  recognition  of  the  principle  of 
the  conservation  of  energy  in  the  evolution  of  organic  forms,  that 
it  b  strange  that  it  has  not  been  hitherto  declared  that  it  is  the  very 
foundation  upon  which  all  further  progress  in  the  investigation  of 
biological  evolution  must  proceed. 

How  this  principle  is  to  be  applied  and  extended  in  biological 
research,  in  an  experimental  way  in  the  future,  it  is  obviously  not 
now  possible  to  indicate  in  detail,  but  that  such  was  the  method 
according  to  which  Nature  proceeded  to  evolve  new  forms,  seems  to 
be  proven  by  the  fact  that  organic  evolution  by  superposition  has 
occurred,  as  is  shown  by  countless  facts.  If  characters  have  been 
superposed  and  intensified  in  their  expression,  as  is  beautifully  shown 
by  the  evolution  of  such  structures  as  the  nervous  system  and  foetal 
membranes,  it  seems  that  the  interacting  energies  involved  in  bring- 
ing this  about  have  operated  cumulatively.  That  is,  that  every 
gain  of  surface  for  better  respiration  and  nutrition,  and  combina- 
tions of  both,  set  the  processes  of  the  development  of  physiological 
energy  going  at  a  greater  rate  of  efficiency,  which  would  accelerate 
the  process  of  evolution  and  its  morphological  possibilities.  The 
rates  at  which  these  energies,  internally  and  externally  developed, 
shall  interact,  cannot  be  determined  by  natural  selection,  but  by 
growth  and  the  motion  of  parts  and  particles  dependent  upon  it. 

Weismann  nowhere  in  his  prolix  and  tedious  essays,  except  in 
one  of  the  very  latest  answers  to  his  critics,  steps  aside  to  con- 
sider energy  in  relation  to  the  problems  he  is  discussing.  He  is 
simply  oblivious  of  the  existence  of  such  a  thing  as  energy  as  affect- 
ing the  question  before  him.  His  facts  may  or  may  not  have  the 
value  he  assigns  them,  his  reason  often  being  of  the  shallowest  and  most 
commonplace  texture,  as  for  example,  when  he  says :  "  The  object 
of  this  process  (sexual  reproduction)  is  to  create  those  individual 
differences  which  form  the  material  out  of  which  natural  selection 
produces  new  species."  In  this  case  he  has  mistaken  an  effect  for  a 
cause,  and  has  assigned  as  the  object  of  sexuality  an  end  or  final 
cause  upon  which  neither  he  nor  any  other  man  can  legitimately 
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dogmatize.  This  absurd  view  amounts  to  the  same  thing  as  assert- 
ing that  organisms  have  the  power  to  develop  physiological  pro- 
cesses with  conscious  foresight,  so  as  to  avoid  harm  coming  to  their 
race !  This  is  on  a  par  with  Balfour's  reasoning  with  respect  to  the 
cause  or  reason  of  the  existence  of  the  polar  bodies,  namely,  as  a 
preventive  of  parthenogenesis ! 

The  criticisms  of  E.  B.  Poulton,  in  a  foot-note  on  p.  425  of 
Weismann's  Essays,  (Eng.  Trans.)  are  similar  to  those  offered  long 
ago  by  Dr.  C.  S.  Tomes.  Poulton,  like  his  predecessor,  criticises 
my  views  on  the  mechanical  genesis  of  tooth-forms,  without  know- 
ing what  he  is  talking  about,  evidently  not  having  read  my  paper. 
He  says:  "  It  may  be  reasonably  objected  that  the  most  elementary 
facts  concerning  the  development  of  teeth,  prove  that  their  shapes 
cannot  be  altered  during  the  life-time  of  the  individual,  except  by 
being  worn  away."  "  The  shape  is  predetermined  before  the  tooth 
has  cut  the  gum."  "  Hence  the  Neo-Lamarckian  school  assumes 
not  the  transmission  of  acquired  characters,  but  the  transmission 
of  characters  which  the  parent  is  unable  to  acquire!"  Anything 
more  unfair  or  indiscriminating  than  the  above  could  not  be  writ- 
ten. I  am  charged  with  making  statements  I  never  made,  and 
never  ha4  the  slightest  intention  of  making.  As  I  am  the  origina- 
tor of  the  doctrine  of  the  mechanical  genesis  of  tooth-forms,  I  will 
here  say  in  reply  that  Poulton  and  Tomes  caimot  disprove  that  the 
forms  of  the  crowns  of  teeth  of  mammals  are  Twt  altered  in  shape 
in  other  ways  than  by  wear,  or  by  means  of  stresses  and  consequent 
permanent  strains.  If,  as  I  have  shown  in  my  original  essay,  (Proc. 
Acad.  Nat.  Sciences,  1878,)  crystalline  bodies  can  be  permanently 
bent  and  strained  by  persistent  stresses,  what  proof  is  there  to  the 
effect  that  even  hard  enamel  caps  cannot  be  so  altered  in  the  life- 
time of  the  adult  ?  Moreover,  I  have  shown  that  all  the  changes  of 
the  crown-forms  of  the  molars  of  the  long  series  of  Artiodactyls,  have 
conformed  with  mechanical  exactitude  to  the  requirements  of  the 
various  degrees  of  lateral  motion  of  the  jaws,  and  that  where  these 
lateral  motions  were  absent,  lateral  crown-modifications  were  also 
absent.  In  other  words,  the  degree  of  lateral  modification  is 
correlated  with  the  degree  of  lateral  motion,  or  sweep  of  the  jaws. 
Later  evidence  has  tended  to  show  that  the  development  of  new 
cusps  and  roots,  in  certain  cases,  takes  place  at  points  of  maximum 
wear  in  certain  teeth  in  the  domestic  cat,  as  pointed  out  to  me  by 
my  colleague.  Prof.  Jayne. 
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This  show  of  logical  acumen  by  my  Anglican  critic,  is  useless ; 
the  facts  are  so  overwhelmingly  against  him,  as  respects  the  evidence 
for  a  mechanical  theory  of  the  evolution  of  the  teeth,  that  there  is  no 
other  way  in  which  they  can  be  coordinated.  This  evidence  is 
cumulative  in  amount  and  character,  and  is  also  an  illustration  of 
the  cumulative  effect  of  the  secular  display  of  a  portion  of  the 
encfrgy  dissipated  by  a  series  of  organisms,  straining  even  their 
hard  parts  into  new  configurations  which  have  became  hereditary, 
because  the  soft  parts  underlying  them  have  been  correspondingly 
modified  and  moulded  by  physiologically  developed  stresses,  which 
have  become,  so  to  speak,  permanently  expressed  as  physiological 
strains.'  As  yet  there  is  no  proof  of  the  slightest  scientific  value, 
that  dynamically  acquired  and  thus  cumulatively  developed  charac- 
ters cannot  be  inherited,  despite  all  the  evidence,  mostly  worthless, 
accumulated  by  Weismann,  Poulton  and  others.  For  the  unfair 
manner  in  which  the  term  *'  acquired  character  "  is  used  in  all  sorts  of 
senses,  restrictions  and  limitations  by  Weismann  himself,  see  a 
criticism*  by  C.  C.  Nutting. 

In  point  of  fact,  every  time  a  new  character  appears  it  is  self- 
evident  that  energy  must  be  expended  in  order  that  the  necessary 
movement  of  parts  may  be  effected ;  in  order  that  a  new  form  of 
the  organism,  or  of  some  part  of  it,  may  be  assumed.  So  far  from 
its  bein^  a  fact  that  dynamically  acquired  characters  cannot  he  inher- 
ited, it  is  an  irrefragable  fact  that  dynamically  developed  characters 
are  the  only  ones  that  can  be  inherited.  How  this  is  accomplished 
is  a  matter  for  further  research. 

K  refuge  is  sought  in  a  germ-plasm  in  which  capacities  for  varia- 
tion are  assumed  to  inhere,  it  must  be  assumed  that  it  operates 
according  to  a  law  peculiar  to  itself,  and  in  defiance  of  all  known 
external  and  physical  influences,  such  as  modify  or  control  the 
movements  of  the  constituent  particles  and  masses  of  all  other 
bodies.  Heredity  seems  to  inhere  a  la  Weismann  in  the  germ 
plasm,  something  after  the  manner  of  the  inherence  of  "  horologity," 
or  time-keeping  properties  in  a  clock,  as  long  ago  suggested  by  Prof. 
Huxley,  when  he  was  exposing  the  untenable  position  of  the  advo- 
cates of  "  vitality,"  as  a  kind  of  energy  with  no  aflBliations  to  other 
kinds. 

'  The  words  *•  stress  "  and  *•  strain  "  are  here  used  by  me  in  the  same  sense  as 
by  engineers  and  physicists. 

^American  Naturalist,  XXVI,  1892,  p.  1009. 
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Prof.  Morse's  position  that  the  culture  experiments  of  Dr. 
Dallinger  in  training  monads  to  withstand  gradually  increased  tem- 
perature, until  endurance  of  158°F.  was  reached,  was  an  illustration 
of  natural  seledion  pure  and  simple,  is  also  an  illustration  of  the 
oversight  by  Neo-Darwinians  of  the  essential  energy-factor  of  the 
problem. 

Since  the  monad  cultures  were  kept  continuously  at  a  gradually 
rising  temperature,  there  must  have  been  continuous  and  sucoeasive 
responses  in  the  mechanisms  of  the  protoplasm  of  the  successive 
generations  to  the  new  conditions,  else  adaptations  could  not  be 
effected.  The  failure  to  apprehend  the  fact  of  the  continuity  of 
adaptive  processes,  while  the  whole  burden  is  thrown  upon  the  dis- 
continuous selective  process,  is  most  extraordinary.  If  none  of  the 
monads  involved  in  the  earlier  stages  of  the  experiment,  had  under- 
gone certain  internal  changes  owing  to  the  persistence  of  the  new 
energy-conditions  of  heat,  none  would  have  been  modified  so  as  to 
be  selected  as  the  progenitors  of  a  series  of  generations,  capable  of 
sustaining  even  greater  extremes  of  temperature. 

The  adaptive  process  in  living  forms  where  energy  always  is  con- 
tinuously involved,  may  be  fittingly  compared  to  the  idea  of  con- 
tinuous number,  as  understood  in  the  calculus,  in  contrast  to 
discontinuous  or  integral  number  in  ordinary  arithmetic,  and 
typical  of  the  discontinuous  process  of  the  selection  of  integers,  or 
individuals  of  a  race  by  means  of  natural  selection.  This  energy- 
factor  cannot  be  so  conveniently  ignored,  as  it  is  every  time  the 
Neo-Darwinians  assert  that  the  development  of  new  characters  is 
entirely  due  to  natural  selection. 

In  the  paper  by  the  writer,  published  in  1890,  the  idea  was 
advanced  that  heredity  itself  must  be  ultimately  interpreted  in  con- 
sonance with  the  doctrine  of  the  conservation  of  energy.  It  was 
then  stated  that  a  theory  of  heredity  something  like  the  following 
would  have  to  be  assumed : — 

"  In  the  first  place,  the  supposition  of  a  germ-plasma  distinct  from 
the  plasma  of  the  parent-body  is  a  needless  inteijection  into  the 
machinery  of  hypothesis  of  biological  evolution.  It  does  not 
make  the  matter  one  whit  clearer  to  suppose  that  the  germ-plasma 
is  necessary,  than  to  suppose  that  all  of  the  living  plamia  of  any  and 
every  distinct  ><])c('ies  /.-*  a)i  idioplasm,  or  is  specific  in  so  far  as  that 
species  is  concerned.  If  we  now  suppose,  as  a  consequence  of  the 
action  of  the  principle  of  physiological  division  of  labor,  first  pro- 
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pounded  by  H.  Milne  Edwards,  that  all  the  plamna,  or  the  whole  of 
the  specific  protoplasm  or  idioplasm  of  the  arganism,  becomes  physio- 
logically  differentiated  and  incapable  of  undergoing  embryonic  develoj)' 
ment^  except  that  of  ths  germ-cells  or  germinal  plasma,  &&  long  ago 
urged  by  Professor  Huxley,  we  get  the  same  result  as  that  reached 
by   Weismann  without    involving  ourselves  in    the  consequences 
which  beset  his  hypothesis.     This  germinal  matter  is  the  only  funo- 
tionless  and  idle  plasma  in  the  parent  body,  capable  of  growing  and 
consequently   of    multiplying  its  substance   within    the   parental 
organism  at  the  expense  of  the  surplus  metabolism  of  the  latter  as 
a  whole.     Moreover,  the  germinal  cells  are  alone  capable  of  detach- 
ing themselves,  or  being  detached,  from  the  parental  organism  as 
products  of  over-nutrition,  which  have  become  useless  to  the  life  of 
the  parent,  as  assumed  in  my  preliminary  paper   "  On  the  origin 
and  meaning  of  sex."    This  recognizes  the  apparent  fact  of  the 
setting  aside  or  isolation  of  the  germ-plasma,  but  does  not  make 
that  fact  the  cause  of  the  stability  of  species  through  the  continuity 
of  processes  of  growth,  and  the  assumed  hut  not  empirically  demon- 
strated isolation  of    such  germ-plasma.     My  interpretation  is  in 
absolute  accord  with  the  requirements  of  the  principles  of  modern 
physiology,  while  the  hypothesis  of  Weismann  and  his  followers  is 
in  conflict  with  those  principles,  and  ultimately,  as  a  necessary  conse- 
quence, with  the  still  more  comprehensive  principle  of  the  conserva- 
tion of  energy.     Modern  physiology,  as  well  as  the  doctrine  of  the 
conservation  of  energy,  positively  forbids  us  to  interpose  any  bar- 
rier between  the  plasma  of  the  parent-body  and  that  of  the  germ  cells, 
as  is  done  by  the  promulgators  of  the  hypothesis  of  the  continuity 
and  isolation  of  the  germ-plasma.     To  do  so  robs  us  of  the  possibil- 
ity of  appealing  to  the  agency  of  the  workings  of  metabolism  as  the 
efficient  cause  of  the  modification  of  the  germinal  matter.     Since 
metabolism,  and  all  that  it  implies,  is  the  only  agent  to  which, 
according  to  modern  physiology,  we  can  appeal,  without  interjecting 
gemmules,  plastidules,  pangens  or  some  other  accessory  and  needless 
agency  into  living  organisms,  as  the  efficient  agents  in  the  transmis- 
sion of  hereditary  traits,  we  are  restricted  in  our  choice  to  metabol- 
ism alone.     In  this  way  only  is  it  possible  to  get  rid  of  a  deus  ex 
ma>ehina  in  the  form  of  an  idioplasm  in  the  sense  first  implied  by 
Nageli,  or  of  the  gemmules  of  Darwin  and  Brooks,  the  plastidules 
of  Haeckel,  the  pangens  of  De  Vries,  or  the  physiological  units  of 
H.  Spencer. 

31 
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"  The  preceding  paragraph  contains,  in  essence,  my  own  hypoth- 
esis according  to  which  all  the  facts  of  hereditary  transmission  and 
variation  may  be  coordinated  without  losing  or  rendering  unavailable 
the  advantages  which  may  be  derived  from  the  supposition  that 
acquired  characters  may  be  transmitted. 

"  In  my  view  metabolism  itself  becomes  the  means  of  transmit- 
ting the  changes  in  the  adult  organism,  due  to  the  complex  interac- 
tion between  it  and  its  surroundings  to  «the  idle,  functionless  and 
passive  germ-cells,  because  it  is  a  demonstrable  fact  that  these  are 
the  only  cells  in  a  multicellular  organism  which  have  no  work  to 
perform  which  is  of  direct  benefit  to  the  individual  life  of  that 
organism,  unless  it  may  be  to  take  up  the  surplus  nutriment  not 
used  by  the  metabolism  of  the  parent-body  in  the  secular  exhibition 
of  the  sum  total  of  its  physiological  energies,  in  the  struggle  for 
existence." 

According  to  my  view  the  idioplasmic,  or  specific  molecular 
character  of  the  plasma  of  the  germ-cells,  in  common  with  that  of 
the  protoplasm  of  the  whole  body  (which  latter  always  tends  to 
repair  injuries,  or  even,  in  lower  forms,  replace  lost  parts,)  tends,  in 
virtue  of  its  dynamically  acquired  specific  traits,  to  repeat  the 
organization  of  its  parent  type,  in  the  course  of  its  development, 
not  because  it  is  something  different  from  the  protoplasm  of  the  cells 
of  the  rest  of  the  body,  but  because  it  is  wholly  unspecialized  and 
without  other  physiological  differentiation. 

The  automatic  processes  of  heredity  are  an  accumulated  result  of 
the  continuous  interaction  of  internally  and  externally  developed 
energies  during  phylogeny.  The  exact  manner  in  which  these  have 
been  registered  and  preserved  in  germinal  cells,  or  in  parts  of  organ- 
isms which  have  the  power  to  reproduce  the  whole  organism,  we 
cannot  yet  hope  to  explain,  in  that  protoplasm  itself  is  a  body  of 
such  complexity  and  capability  of  transformation,  that  nothing  else 
approaches  it,  as  is  proved  by  the  chemistry  of  its  bye-products,  the 
carbon  compounds. 

We  can  only  suggest  that  "  molecular  impressions  experienced  in 
the  course  of  variations  in  the  modes  of  manifestation  of,  or  disturb- 
ances  of  the  balance  of  the  metabolism  of  the  parent-body  are  sup- 
posed upon  this  view  to  be  transmitted  as  molecular  tendencies  to  the 
idle  or  passive  plasma  of  the  germ-cells.  Variations  in  the  molecu- 
lar constitution  and  tendencies  of  the  germinal  matter  are  supposed 
to  thus  arise  at  different  times  in  the  same  parent,  and  that,  conse- 
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quently,  successive  germs  may  be  thus  differently  impressed.  In 
this  way  also  the  molecular  tendencies  of  the  plasma  of  the  germ- 
<%ll8  of  different  individuals  may  be  also  modified  simultaneously  or 
successively  through  the  effect  of  enforced  changes  in  the  metabo- 
lism of  multitudes  of  contemporaneous  adult  individuals  of  the  same 
species,  thus  leading  to  a  tendency  toward  concurrent  or  simulta- 
neous variation  of  ofi&pring  in  the  same  or  a  similar  direction. 

•*  It  will  be  seen  that  this  is  the  only  hypothesis  which  renders  the 
possibility  of  concurrent  or  simultaneous  variation  within  the  limits 
of  a  species  either  conceivable  or  intelligible.  It  also  lends  itself  to 
an  intelligible  comprehension  of  the  phenomena  of  the  correlation 
of  the  growth  of  parts,  and  it  is  also  the  only  view  which  holds  out 
any  promise  of  coordination  with  the  highly  ingenious  and  suggest- 
ive hypothesis  of  Prof.  Wilhelm  Roux.^" 

If  we  now  remember  that,  as  development  advances,  the  influence 
of  external  disturbing  agencies  diminishes,  so  that  it  is  far  easier  to 
produce  monstrosities  or  modifications  at  an  early  period  of  develop- 
ment than  at  a  later  one,  we  see  that  the  early  steps  of  ontogenetic 
processes  are  far  more  easily  modifiable  than  the  later  ones,  owing 
to  variations  or  disturbances  of  the  externally  and  internally 
<;ooperative  energies  manifested  during  growth.  We  thus  add  an 
important  qualifying  statement  to  what  has  preceded,  and  one  that 
confirms  the  preceding  in  a  remarkable  way,  since  it  serves  to  prove 
that  the  less  specialized  states  of  ontogeny  are  more  sensitive  to  dis- 
turbing influences,  than  the  later  and  more  specialized  ones. 

"  It  will  be  at  once  perceived  that  my  hypothesis  of  the  acquisi- 
tion of  variations  and  their  transmission  is  the  simplest  that  has 
yet  been  offered.  It  interjects  nothing  hypothetical  into  our  concep- 
tion of  the  physical  substratum  of  living  organisms,  except  the 
necessarily  unknown  and  unknowable  constitution  of  the  molecular 
factors  of  metabolism,  and  thus  brought  into  harmony  with  the  all- 
inclusive  doctrine  of  the  conservation  of  energy." 

Prof.  Miles  closes  his  article  as  follows : —  "  Questions  like  these 
must  be  answered,  to  furnish  satisfactory  explanation  of  biological 
activities,  and  theories  of  nutrition  and  heredity  in  which  energy  is 
not  recognized  as  one  of  the  prime  factors  in  every  vital  process 
should  be  received  with  caution,  and  the  fallacious  arguments  based 
upon  them  estimated  at  their  real  value." 


*Der  Kampf  der  Theile  im  Organismus.     8vo.,  pp.  VII,  244,  Leipzig,  1891. 
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• 

Following  these  observations,  my  own  remarks  at  the  close  of  my 
paper  of  1890  may  be  appropriately  quoted  : — 

"  In  that  the  doctrine  of  the  isolation  of  the  germ-plasma  b  in  irre- 
concilable conflict  with  the  great  cardinal  principle  upon  which  the 
whole  fabric  of  modern  physiological  science  rears  its  stately  propor- 
tions, namely  with  the  general  theory  of  metabolism,  and,  conse- 
quently, with  the  still  more  imposing  and  universal  principle  of  the 
conservation  of  energy,  we  therefore  realize  what  a  colossal  fabric 
of  speculative  rubbish  must  be  consigned  to  the  limbo  of  untenable 
and  forgotten  hypotheses,  in  what  is  represented  by  the  misguided 
labors  of  the  advocates  of  the  existence  of  an  unalterable  germ- 
plasma/' 


i^ 

^""  A. 
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EXTBA-MOBAIKIC    BBIFT    IK   THE    SUSQUEHAKirA,   LEHIOH    ANB 

DELAWARE    VALLEYS. 

BY   G.   FREDERICK   WRIGHT. 

In  the  autumn  of  1880,  the  late  Professor  Henry  Carvill  Lewis 
and  myself  began  the  exploration  of  what  we  supposed  was  the 
boundary  of  direct  glacial  action  in  Eastern  Pennsylvania.  The 
work  of  field  exploration  was  substantially  completed  in  1881.  Our 
report  constitutes  volume  Z  in  the  series  published  by  the  2d 
Greological  Survey  of  Pennsylvania,  and  appeared  in  1884. 

After  accepting  with  little  question  the  delineation  of  the  terminal 
moraine  from  the  New  Jersey  report  for  that  State,  we  began  work 
in  Northampton  County,  Pa.,  and  soon  succeeded  in  tracing  a  well 
marked  moraine  across  the  county  from  near  Belvidere,  in  New 
Jersey,  to  the  vicinity  of  Offeet  Mountain,  in  the  Kittatinny  Range, 
a  few  miles  northeast  of  the  Wind  Gap.  At  that  time  our  attention 
was  not  sufficiently  directed  to  the  more  dispersed  erratics  and  thin- 
ner glacial  deposits  which  usually  extend  in  advance  of  the  moraine, 
and  which,  subsequently,  we  came  to  recognize  as  the  "  fringe."  The 
facts  concerning  the  "  fringe  "  came  prominently  to  light  in  connec- 
tion with  my  own  further  investigations  in  the  western  part  of 
Pennsylvania,  and  in  my  own  investigation  in  the  States  far- 
ther west.  In  my  reports  on  that  region  I  soon  ceased  to  give 
special  attention  to  moraines,  and  confined  attention  to  the  border 
of  the  fringe,  and  in  my  map  in  the  volume  "  The  Ice  Age  in 
North  America,"  the  legend  indicating  the  terminal  moraine  across 
Pennsylvania,  gives  place  in  the  States  further  west  to  one  marking 
the  southern  limit  of  the  ice  sheet. 

In  view  of  these  facts  it  is  significant  that  in  his  report  (p.  201), 
Professor  Lewis  uses  this  language :  "  It  is  possible  that  traces  of 
this  fringe  might  be  detected  in  Eastern  Pennsylvania  and  in  New 
Jersey.  In  fact,  occasional  transported  boulders  do  occur  upon 
several  hilltops,  just  in  front  of  the  moraine,  in  the  vicinity  of  the 
Susquehanna  and  Delaware  rivers,  and  in  New  Jersey,  which  I  find 
it  difficult  to  explain  on  any  theory  of  a  flood,  and  which  may  be 
of  like  origin  with  the  fringe  as  developed  farther  west.  Facts 
observed  by  other  geologists  in  more  western  States,  and  published 
since  this  report  was  written,  confirm  my  impression  that  this  fringe 
is  destined  to  play  an  important  part  in  glacial  geology.' 
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To  this  I  have  added,  in  my  volume  on  the  Ice  Age  referred  to, 
the  statement  that  in  driving  over  the  country,  between  New 
Brunswick  and  Metuchen,  N.  J.,  in  company  with  Professor  Cook, 
I  had  observed  what  I  considered  unmistakable  evidence  of  this 
fringe  a  few  miles  south  of  the  well  defined  moraine.  (Ice  Age, 
p.  136.) 

So  much  it  is  proper  to  say  to  indicate  the  reasons  urging  me  to 
re-examine  the  field  where  Professor  Lewis  and  I  began  work  on  the 
glacial  boundary.  This  is  the  more  important  since  Professor 
Lewis's  death  has  lefl  unpublished  a  large  amount  of  material  in 
the  hands  of  his  executors,  which  is  at  present  inaccessible.  This 
consists  of  notes  collected  upon  the  terraces  of  the  Atlantic  rivers, 
which  he  expected  soon  to  publish,  and  to  which  he  makes  occa- 
sional reference  in  Vol.  Z,  as  discussing  more  fully  many  topics 
barely  alluded  to  in  that  report.  Of  his  views  I  had  much  knowl- 
edge, from  our  constant  association  in  the  field.  For  some 
time  past  reports  of  phenomena,  seemingly  inconsistent  with  the 
interpretation  which  we  had  put  upon  the  facts,  have  been  gaining 
currency,  but  I  have  not  dared  to  venture  any  criticism  until  a 
personal  re-examination  of  the  field  had  been  made.  This  I  have 
had  the  opportunity  of  doing  during  the  past  season,  a'nd  I  herewith 
submit  the  results  for  consideration  and  criticism. 

The  principal  statements  which  had  perplexed  me  were : — 

Ist,  That  of  Mr.  McGee  (Am.  Jour.  Sci.,  vol.  135,  pp.  377,  378, 
381),  that  from  Harrisburg  to  the  terminal  moraine  at  Berwick  there 
are  evidences  of  a  submergence  during  glacial  times,  which  allowed 
still  water  deposits  to  accumulate  500  feet  above  the  present  river 
level. 

2d,  That  of  Professor  Salisbury,  that  glaciated  stones  had  been 
found  by  him  near  Sunbury,  600  feet  above  the  river.  (  Adduced 
by  President  Chamberlin,  Bui.  Geol.  Soc,  vol.  I,  p.  473.  Reitera- 
ted by  Salisbury,  vol.  3,  p.  180.) 

3d,  Statements  of  Mr.  McGee  that  there  is  evidence  of  a  land  sub- 
mergence in  the  Delaware  Valley  of  at  least  400  feet  in  the  vicinity 
of  the  terminal  moraine.  The  evidence  of  this  is  principally  drawn 
from  a  section  of  the  valley  five  miles  below  Belvidere.  (Am. 
Jour.  Sci.,  vol.  135,  p.  379.) 

4th,  Statements  by  Professor  Salisbury,  seeming  to  imply  that  evi- 
dences of  ice  occupation  are  found  in  New  Jersey  at  High  Bridge, 
Pattenburg  and  Monmouth  Junction,  and  in  Pennsylvania  at  Falls- 
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ington,  a  few  miles  west  of  Trenton,  and  Bridgeport,  in  the  valley  of 
the  Schuylkill,  a  few  miles  west  of  Philadelphia. 

The  principal  conclusions  arrived  at  by  Professor  Salisbury  are 
involved  in  the  following  extracts.  After  having  minutely  described 
the  deposits  at  Pattenburg,  High  Bridge,  Oxford  Church  and  Little 
York,  N.  J.,  and  the  excessive  oxidation  and  disintegration  which 
his  supposed  extra-morainic  drift  has  suffered  at  these  places ;  and 
having  expressed  the  opinion  that  the  phenomena  most  certainly 
indicate  a  glacial  period  several  times  older  than  that  with  which 
the  terminal  moraine  is  connected,  he  goes  on  to  say : 

"The  phenomena  here  described  as  indicating  a  drift-sheet  older 
than  that  represented  by  the  moraine  and  the  drift  north  of  it,  are 
not  confined  to  Hunterdon  and  Morris  counties.  The  extent  of 
the  territory  over  which  these  phenomena  occur  is  not  known, 
though  many  facts  concerning  its  extension  are  already  in  the  pos- 
session of  the  Survey.  The  railway  cuts  southeast  of  New  Bruns- 
wick afford  similar  evidence  in  this  part  of  the  State.  Glacial- 
striated  boulders  have  also  been  found  between  Monmouth  Junction 
and  Deans,  along  the  line  of  the  Pennsylvania  railway,  and  at 
Kingston  on  the  Millstone  River,  three  miles  northeast  of  Prince- 
ton, though  they  are  by  no  means  common  m  either  place. 

"  In  Pennsylvania  there  are  drift  deposits  well  south  of  the  moraine 
in  similar  situations.  Glaciated  boulders,  imbedded  in  clav  which 
presents  the  general  aspect  of  till,  have  been  found  near  South 
Bethlehem,  several  hundred  feet  above  the  Lehigh  River,  and  at 
various  other  points  south  of  the  Lehigh,  at  distances  from  the 
moraine  comparable  to  those  at  which  the  corresponding  formation 
in  New  Jersey  occurs.  Drift  closely  resembling  till,  and  containing 
striated  rock  material,  occurs  on  the  west  side  of  the  Delaware, 
near  Fallsington,  three  or  four  milessouthwestof  Trenton,  and,  with 
Mr.  C.  E.  Peet,  the  writer  found  similar  deposits  at  Bridgeport,  Pa., 
opposite  Norristu  wn,  still  further  south.  Bridgeport  is  the  southern- 
most point  at  which  glacially-striated  material  has  been  seen  by  the 
writer.  Glaciated  boulderets  were  here  taken  from  clay  of  such 
character  that,  were  the  localitv  known  to  have  been  covered  bvice, 
its  reference  to  till  would  be  fully  warranted.  Bridgeport  is  about 
fifty  miles  south  of  the  terminal  moraine. 

"It  is  not  intended  to  convey  the  impression  that  every  region 
where  glaciated  stone  maybe  found  was  necessarily  once  covered  by 
glacier  ice.  The  possibility  of  transportation  of  glaciated  material 
beyond  the  edge  of  the  ice  by  water,  is  distinctly  recognized.  But  it 
is  not  believed  that  water  alone,  or  water-bearing  glacially-derived 
bergs,  could  produce  all  the  results  which  are  here  recorded. 
Neither  the  structure  of  the  extra-morainic  drift,  nor  its  physical 
make-up,  nor  its  geographic  or  topographic  distribution,  is  consistent 
with  such  an  hypothesis. 
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"  At  several  points  in  New  Jersey,  south  of  all  the  localities  thus 
far  mentioned  within  the  State,  there  are  topographic  features  which 
are  easy  of  explanation  if  ice  once  extended  to  the  region  where 
they  occur,  but  which  seem  to  be  very  difficult  of  explanation  on 
any  other  hypothesis.  The  features  here  referred  to  characterize 
the  region  from  Washington,  Middlesex  county,  southwest  to  Fresh 
Ponds  and  beyond,  and  also  the  region  east  of  Trenton,  from  White 
Horse  to  Hamilton  Square.  The  topography  in  these  regions  is 
very  much  like  that  of  a  subdued  terminal  moraine. 

"  The  determination  of  the  southern  limit  of  ice  action  during  the 
earlier  glaciation  is  likely  to  be  a  matter  of  some  difficulty.  In  its 
southern  extension  the  ice  reached  the  region  of  the  *  yellow-gravel ' 
formation."  (An.  Rep.  of  State  Geologist  for  the  year  1891,  pp.  106, 
107.) 

It  is  fair  to  say  that  Professor  Salisbury  informs  me  that  he  does 
not  now  think  the  ice  of  "  the  first  glacial  period  extended  farther 
south  than  High  Bridge  and  Pattenburg,"  and  would  direct  special 
attention  to  the  paragraph  quoted,  in  which  he  speaks  of  the  possibility 
of  transportation  of  glacial  material  by  water.  But  as  we  have  to 
deal  with  the  report  as  it  stands,  it  is  necessary  to  call  attention  to 
its  natural  interpretation  as  it  falls  into  the  hands  of  the  ordinary 
reader,  in  order  to  correct  the  errors  into  which  he  would  be  unwit- 
tingly led.  Such  a  reader  must  be  informed  that  when  Professor 
Salisbury  speaks  of  extra-morainic  drift  extending  to  the  "yellow- 
gravel"  (in  quotation  marks),  he  does  not  mean  the  yellow  gravel 
as  it  is  marked  upon  the  latest  map  of  the  New  Jersey  Survey,  but 
some  yellow  gravel  which  he  has  discovered  a  considerable  distance 
farther  north.  In  his  paper  before  the  Geological  Society,  however, 
he  uses  language  which  cannot  so  easily  be  explained,  saying  that 
boulder  clay  similar  to  that  at  High  Bridge  and  Pattenburg,  and 
whose  existence  must  be  explained  in  the  same  way,  is  found  south 
of  Pattenburg  to  a  distance  fully  twenty  miles  south  of  the  moraine. 
In  the  same  paper  he  also  speaks  of  a  locality  "  fifteen  miles  south- 
west of  New  Brunswick,"  where  phenomena  are  exhibited  which 
present  evidences  of  direct  glacial  action. 

In  the  light  of  my  investigations  this  summer,  I  think  I  am  able 
to  detect  the  cause  of  the  conflicting  statements  of  facts  by  these 
eminent  observers,  and  to  eliminate  some  very  serious  errors  of  inter- 
pretation which  one  or  other  of  them  has  brought  into  the  dis- 
cu.ssion. 

As  I  had  surmised,  and  repeatedly  urged  in  publications  upon  the 
subject,    the   cause    of  the    error  is   to    be   traced  to   the  undue 
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emphasis  which  was  at  first  placed  upon  the  terminal  moraine  as 
marking  the  southern  limit  of  the  area  occupied  by  ice  during 
glacial  times.  Into  this  error  Professor  Lewis  and  I  fell  at  first 
equally  with  others,  though  I  believe  my  experience  led  me  to  free 
myself  from  it  sooner  than  most  others.  The  fact  is  that  in  Eastern 
Pennsylvania,  and  in  portions,  certainly,  of  New  Jersey,  the 
"  fringe  "  does  extend  a  considerable  distance  beyond  the  terminal 
moraine.  In  the  Susquehanna,  the  southern  limit  of  the  ice  was 
several  miles  below  Berwick.  While  the  Delaware  Valley  was 
occupied  by  a  lobe  of  the  glacier,  which  extended  in  the  axis  of  the 
valley  to  the  Musconetcong  range,  five  or  six  miles  southeast  of 
Easton,  and  about  fifteen  miles  south  of  Belvidere,  which  has  here- 
tofore stood  as  the  limit.  The  supposed  evidences  of  a  farther 
extension  of  the  ice  southward  are  readily  explained,  in  a  manner 
which  I  will  presently  detail.  The  evidence  upon  which  these  con- 
clusions are  based  is  as  follows : 

1st,  as  to  the  Susquehanna  terraces :  I  began  my  investigations  at 
Harrisburg.  Here  I  had  the  advantage  of  the  minute  local  knowl- 
edge of  Dr.  Harvey  B.  Bashore,  of  West  Fairview,  who  had  been 
in  correspondence  with  me  concerning  the  terraces  of  the  vicinity 
for  more  than  two  years.  The  terraces  are  for  the  most  part  situa- 
ted in  the  city  of  Harrisburg,  and  Dr.  Bashore  has  scoured  the 
country  far  and  near,  and  speaks  with  no  ordinary  authority  upon 
the  subject.  I  visited  the  principal  points  with  him,  and  am  pre- 
pared to  endorse  his  concise  statement  of  the  case  which  he  has 
written  out  for  me  at  my  request. 

"  The  first  terrace  at  Harrisburg  is  28  feet  above  low  water  (290 
A.  T.)  upon  which  Front  street  is  mainly  built,  and  is  composed  of 
elay  suitable  for  brick-making,  and  contains  many  boulders  of  large 
size  (4  to  5  feet  in  diameter),  composed  of  conglomerate  and  sand- 
stone from  the  mountain,  through  which  the  river  has  cut  a  gap  a 
few  miles  above.  This  deposit  is  distinctly  marked  on  both  sides  of 
the  river. 

"  The  second  terrace  is  46  feet  above  the  river,  but  it  is  not  plainly 
marked.  Third  street,  however,  is  in  a  great  measure  built  upon  it. 
This  bed  is  composed  of  gravel,  which  has  in  it  some  granite  and 
gneiss,  and  contains  large  and  small  boulders  all  rounded,  and  is 
capped  by  two  to  three  feet  of  fine  loam. 

"  The  third  terrace  is  90  feet  above  the  river,  and  forms  the  plane 
of  Sixth  street  and  part  of  Fifth.  This  deposit,  which  gives  a  good 
perpendicular  exposure  of  15  feet,  is  composed  of  fine  gravel,  some 
portions  of  which  are  granite  and  gneiss.  A  few  boulders  appear  in 
it,  from  two  to  three  feet  in  diameter.     All  are  well  rounded,  and 
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the  whole  is  capped  by  from  four  to  five  feet  of  fine  clay.    Almost 
all  of  the  boulders  occur  in  the  gravel. 

"  From  this  terrace  the  slope  is  gradual  down  to  Paxton  Creek, 
on  the  opposite  side  of  which  a  slate  hill  (Allison  Hill)  rises  very 
abruptly,  and  is  covered  on  the  top  by  the  fourth  terrace. 

"  The  fourth  terrace  is  130  feet  above  the  river,  420  A.  T.  At 
Walnut  and  Herr  streets  there  is  a  very  good  exposure  showing  the 
gravel  resting  upon  the  slate. 

"  The  thickness  of  the  deposit  is  about  20  feet,  and  it  is  capped  by 
fine  brick  clay.  The  gravel  bed,  especially  at  its  upper  part,  pre- 
sents a  peculiar  white  appearance  compared  with  the  overlying 
clay — the  line  of  junction  between  the  gravel  and  the  clay  being 
very  distinctly  marked.  Some  rounded  boulders  occur  in  it  two  to 
four  feet  in  diameter,  mostly  in  the  gravel.  I  found  one,  however, 
in  the  clay.  The  gravel  contains  a  few  pebbles  of  granite  and 
gneiss,  but  none  were  found  more  than  two  or  three  inches  in  diam- 
eter. Above  this  point  (420  A .  T.)  I  could  find  no  positive  evidence 
of  water  action,  although  I  carefully  examined  all  the  surrounding 
hills  and  mountains  north  of  Harrisburg." 

The  occurrence  of  granitic  pebbles  in  these  terraces  is  of  great 
significance,  since  it  fixes  them  as  contemporaneous  with,  or  subse- 
quent to,  the  glacial  period,  for  there  is  no  outcrop  of  this  material 
anywhere  in  the  watershed  of  the  Susquehanna  above  Harrisburg. 
The  only  way  the  granite  could  have  come  wthin  reach  of  Susque- 
hanna floods  was  by  ice  transportation  into  its  headwaters,  from 
Canada  or  the  Adirondacks.  This  upper  terrace,  therefore,  corres- 
ponds with  Mr.  McGee*s  Columbia  formation. 

In  following  up  the  river  I  went  above  the  first  three  ranges  of 
mountains  to  Dauphin,  and  drove  over  Fourth  Mountain  to  Halifax. 
Near  the  mouths  of  the  small  valleys  occupied  by  Clark  and 
Armstrong  creeks,  there  are  terrace  accumulations  up  to  about  150 
feet  above  the  river,  composed  for  the  most  part  of  rounded  material, 
which  might  have  been  brought  down  the  creeks.  But  at  higher 
levels  there  were  no  terraces.  This  was  a  drive  up  the  river  of 
about  fifteen  miles,  and  took  us  gradually  over  two  slopes,  reaching 
about  900  feet  above  the  river. 

We  next  went  up  the  river  to  Selinsgrove,  about  six  miles  below 
Sunbury,  and  examined  the  country  for  a  few  miles  east  of  the 
river.  Here  we  found  the  rounded  pebbles  of  the  terrace  deposit 
ceasing  abruptly  at  a  height  of  about  200  feet  above  the  river,  or 
about  G50  feet  above  tide.  This  corroborates  Professor  I.  C. 
White's  observations,  as  recorded  in  G  7  p.  363  of  the  2d  Pa. 
Report. 
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Then  ascending  the  river  to  Sunbury,  we  drove  some  miles  east 
toward  Klinegrove,  by  a  route  which  took  us  over  a  typical  variety 
of  high  and  low  land,  then  westward  some  miles  back  of  Shickilimy, 
then  up  both  branches  of  the  Susquehanna  to  Montour's  Ridge,  and 
over  the  higher  land  intervening.  The  result  was  to  convince  us 
that  about  200  feet  limits  the  deposits  of  pebbles  which  can  be  in  any 
way  connected  with  terraces  of  the  present  river,  and  that  there 
were  absolutely  no  deposits  that  could  reasonably  indicate  the  pres- 
ence of  land  ice  over  that  region  at  any  time.  A  boulder  of  gneiss 
one  foot  in  diameter  is  reported  from  the  fourth  terrace  at  North- 
umberland, 175  feet  above  the  river.  (G  7,  p.  336.) 

We  then  ascended  the  river  to  Bloomsburg,  and  drove  westward 
to  join  the  line  of  Lewis's  terminal  moraine  near  Knob  Mountain,  a 
mile  or  two  north  of  Orangeville,  in  Columbia  County.  Here  we 
found  extensive  terrace  deposits  in  the  valley  of  Fishing  Creek, 
rising  something  more  than  100  feet  above  it.  We  also  found  con- 
siderable deposits  of  transported  boulders  on  the  hills  north  of 
Lightstreet,  extending  in  a  practically  continuous  sheet  from 
the  terminal  moraine  which  Lewis  had  located  on  the  farm  of  Wm. 
Beck,  two  miles  north  of  Orangeville.  Without  much  question  the 
ice  extended  here  on  the  hills  weet  of  the  river  almost  as  far  south- 
west as  Bloomsburg,  and  covered  to  a  .  height  of  from  300  to  400 
feet  above  the  river,  the  projection  of  Montour's  llidge  which 
extends  northeastward  from  the  city.     (See  G  7,  p.  256.) 

A  drive  over  the  uplands  on  the  east  side  of  the  river  as  far  as 
Mifflinville,  showed  that  there  was  nothing  which  could  be  attribu- 
ted to  glacial  action  over  that  area  until  reaching  a  point  about  two 
miles  south  of  MifHinville,  where  a  few  conglomerate  boulders  and 
some  scratched  stones  appeared  about  500  feet  above  the  river.  It 
is  perhaps  possible  that  these  may  have  been  derived  from  the 
higher  outcrops  on  Nescopec  Mountain,  two  or  three  miles  to  the 
east.  But  they  now  rest  on  the  surface  of  Hamilton  slate,  and  are 
separated  from  the  mountain  by  a  valley  of  considerable  depth, 
eroded  by  a  small  creek.  So  scarce,  however,  are  these  remnants  of 
the  ice  age  that  they  escaped  the  eagle  eye  of  Professor  I.  C.  White. 
(G.  7,  p.  278.)  But  in  view  of  the  abundant  signs  observed 
by  him,  as  well  as  by  myself  on  the  other  side  of  the  river,  I 
have  little  hesitation  in  bringing  the  border  of  the  glacial  field  on 
the  south  side  of  the  river,  down  to  the  west  boundary  of  MifHin 
township.     Professor  White  is  also  probably  right  in  opposition  to 
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Professor  Lewis  in  bringing  the  ice  border  down  to  Green  Creek  on 
the  north  side  of  Knob  Mountain,  in  Orange  township.  (G.  7,  p. 
217.)  Thus  it  appears  that  the  section  between  Bloomsburg  and 
Berwick  (Am.  Jour.  vol.  135,  pp.  376,  464),  upon  which  Mr. 
McGee  depends  for  proof  of  his  Columbia  submergence  of  500  feet 
in  this  region,  is  within  the  attenuated  border  or  fringe,  as  I  had 
surmised,  and  hence  fails  to  prove  what  he  supposed. 

On  passing  over  into  the  valley  of  the  Lehigh,  we  first  drove 
from  the  Glen  Summit  Hotel  to  Hazleton,  during  which  we  satis- 
fied ourselves  that  there  are  no  glacial  deposits  much  farther  south 
than  the  terminal  moraine,  as  there  marked  by  Professor  Lewis  at 
Drums,  where  a  short  distance  to  the  south,  the  outcropping  coal 
measures  form  a  bold  obstructing  wall  several  hundred  feet  above 
the  valley  of  Nescopec  Creek.  But  the  region  beyond  is  so  broken 
up  by  mining  operations,  and  with  the  disintegrating  debris  of  the 
Pottsville  Conglomerate,  that  I  should  not  put  entire  confidence  in 
such  investigations  as  I  was  able  to  make. 

In  the  broad  anticlinal  valley  crossed  by  the  Lehigh,  between 
Mauch  Chunk  Mountain  and  Blue  Ridge,  however,  the  opportunity 
for  crucial  tests  is  as  good  as  could  be  desired.  Here  we  found 
that  the  evidence  of  direct  occupation  by  glacial  ice  extended  at 
most  only  a  few  miles  beyond  the  moraine,  as  marked  on  Lewis's 
map.  Extensive  drives  up  the  valley  of  Big  Creek,  near  the 
mountain  north  from  Weissport,  across  the  valley  both  of  Big 
Creek  and  Aquanchicola  Creek  to  the  Lehigh  Water  Gap,  as  well 
as  south  from  Lehighton,  up  and  across  the  valley  of  Mahanoy 
Creek,  demonstrated  to  my  satisfaction  that  glacial  ice  had  never 
extended  to  within  ten  miles  of  the  Lehigh  at  this  point.  At 
Lehighton,  however,  there  is  a  well  defined  pebbly  terrace  rising 
about  75  feet  above  the  river.  The  material  is  well  rounded,  and 
mixed  with  yellow  sand  and  clay.  These  terrace  deposits  do  not 
appear  above  that  level  anywhere  between  Lehighton  and  the 
Water  CJap,  either  on  the  Lehigh  or  on  its  tributaries.  But  on  the 
gentle  slopes  of  Mauch  Chunk  and  Big  Creek  Mountains  there  are 
many  pebbles  which  have  evidently  been  brought  down  in  the  slow 
process  of  erosion.  These  are  collected  at  various  heights  in  special 
quantity  in  front  of  the  openings  into  the  mountains  effected  by  the 
side  streams,  and  in  many  cases  clearly  represent  ancient  deltas 
when  the  whole  drainage  was  at  a  higher  level. 
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East  of  the  Blue  Ridge  I  was  joined  by  Professor  A.  A.  Wright, 
who  had  been  spending  the  summer  at  Flemington,  N.  J.,  and  who 
at  my  request  had  been  giving  attention  to  the  deposits  near  by,  at 
High  Bridge  and  Pattenburg.  Hence  I  will  begin  with  the  conclu- 
sions concerning  those  deposits  so  fully  described  by  Professor 
Salisbury  and  classed  by  him  as  glacial.  And  certainly  at  first 
glance  they  do  look  enough  like  glacial  deposits  to  '*  deceive  if  it 
were  possible  the  very  elect."  That  in  this  case  it  is  possible,  I 
think  is  proved  by  the  fact  that  they  have  probably  deceived  Pro- 
fessor Salisbury.  As  described  so  well  by  him  (N.  J.  Geol.  Sur. 
1891,  p.  103),  these  deposits  show  only  slight  signs  of  stratification, 
and  contain,  mingled  through  the  clay  to  a  depth  of  from  ten  to  thirty 
feet,  many  boulders  large  or  small,  some  of  them  several  feet  in  diam- 
eter, and  most  of  them  partially  rounded.  There  are  also  many 
smaller  fragments  of  slate,  nearly  all  of  which  are  scratched.  One 
well  scratched  fragment,  about  two  feet  long  and  one  and  a  half 
wide,  was  observed  well  scratched  on  one  side.  At  Pattenburg  also 
we  found  two  or  three  of  the  boulders  of  harder  rock  somewhat 
scratched.  But  such  are  very  rare,  and  the  rounding  was  not 
quite  characteristic  of  a  glaciated  region. 

A  noticeable,  and  I  believe,  a  crucial  fact  in  determining  the 
character  of  the  deposit,  is  that  the  material  is  local.  The  boul- 
ders are  all  of  a  gneissoid  character,  such  as  compose  the  mountain 
which  in  both  places  rises  several  hundred  feet  above  the  deposits 
directly  to  the  north,  and  down  which  boulders  of  the  same  sort  are 
creeping  in  majestic  array  in  every  direction.  I  did,  however,  at 
High  Bridge,  note  one  small  pebble  which  was  possibly  Potsdam 
sandstone.  Furthermore  these  mountain  flanks  were  doubtless  once 
covered  with  strata  of  limestone  and  slate,  such  as  are  still  found  in 
close  proximity  in  the  synclinal  basins  which  have  escaped  erosion. 
Hence  it  is  possible,  if  not  probable,  that  the  fragments  of  slate  are 
the  remains  which  have  escaped  absolute  destruction  by  the  erosive 
agencies  which  have  been  so  long  at  work  in  this  whole  region. 
The  scratches  might  well  have  been  made  in  the  process  of  creeping 
down  the  disintegrating  mountain  side,  which  secures  almost  exactly 
the  same  mechanical  forces  as  the  movement  of  a  glacier  does. 

Creep  scratches  engaged  the  attention  of  Professor  Lewis  and 
myself  at  the  outset  of  our  investigations  in  Pennsylvania  in  1881, 
and  are  discussed  at  considerable  length  both  on  p.  96  of  vol.  Z,  in  the 
account  of  phenomena  at  Hickory  Run,  in  Carbon  County,  and  in 
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other  places.  They  were  also  noticed  on  the  slate  rocks  at  Bangor. 
I  have  taken  pains  this  summer  to  revisit  some  of  these  places,  and 
am  more  than  ever  impressed  with  the  fact  that  a  small  scratched 
surface,  and  a  limited  number  of  scratched  pebbles  do  not  prove  a 
glacial  period.  Near  Ackermansville,  in  Northampton  County,  Pa., 
I  observed  excellent  striae  on  the  slate  rock  in  a  railroad  cut,  made  by 
the  loose  material  which  has  slid  down  the  bank  since  the  cut  was 
opened  a  year  or  two  ago.  I  also  succeeded  in  securing  well  marked' 
scratches  on  slate  pebbles  by  an  artificial  slide  which  I  myself  pro- 
duced in  the  bank  at  Pattenburg. 

It  is  fair  to  say,  however,  that  we  found  evidence  of  the  true 
fringe  of  the  ice  age  so  near  to  both  High  Bridge  and  Pattenburg, 
that  it  is  not  much  of  a  strain  on  the  scientific  imagination  to 
suppose  that  the  ice  here  just  crossed  over  Musconetcong  Mountain 
and  ended  for  a  while  at  these  points.  But  that  this  was  not  the 
case,  I  think  is  evident  from  the  considerations  following : — 

1st.  The  cause  already  adduced  is  entirely  competent  to  produce 
the  results.     There  is  no  occasion  to  introduce  a  greater  cause. 

2d.  The  absence,  as  just  stated,  of  all  material  foreign  to  the  im- 
mediate locality,  demonstrates  the  local  character  of  the  cause. 

3d.  The  appearance  of  foreign  material  as  an  overwash  gravel  in 
the  valley  of  the  Musconetcong  River,  eight  or  ten  miles  to  the 
northwest  just  beyond  Junction,  shows  that  foreign  material  would 
have  been  brought  by  glacial  ice,  had  it  extended  so  far.  Here 
pebbles  of  the  enduring  and  well  defined  Medina  sandstone,  and 
Oneida  conglomerate,  appear  to  a  considerable  extent,  derived 
probably  from  the  moraine  to  the  northeast,  in  which  it  has  its 
headwaters.  But  on  the  low  summits  of  the  parallel  Pohatcong 
Mountain,  south  of  Washington,  we  failed  to  find  any  foreign  mate- 
rial in  two  cross  sections  which  we  made  under  favorable  circum- 
stances. In  the  valley  of  the  Pohatcong,  at  and  below  Washington, 
however,  the  foreign  material  is  so  abundant  and  of  such  size  as  to 
make  it  probable  that  the  glacial  ice  overrode  Scott's  Mountain. 
Boulders  of  the  Medina  and  Oneida  sandstones  occur  here  south  of 
Pohatcong  River,  in  connection  with  a  deposit  of  large  extent  of 
finer  material  capped  with  loam  and  clay.  The  railroad  also  makes 
two  other  good  sections  in  till  south  of  the  mountains.  From  this 
point  on  to  the  north  these  characteristic  foreign  boulders  are 
found  at  frequent  intervals  on  the  road  leading  up  the  south  side  of 
Scott's  Mountain  toward  Oxford  Furnace,  to  a  height  of  360  feet 
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above  the  river.  These  butilders  increase  in  abundauce  on  the  north 
side,  but  are  mingled  in  irregular  fashion  with  the  disintegrated 
material  of  the  gneiss  of  which  the  mountaiu  is  constituted.  It  is 
this  disintegrated  local  material,  both  here  and  at  High  Bjidge  and 
Pattenburg,  I  presume,  which  Professor  Salisbury  has  attributed 
to  au  earlier  glacial  epoch.  Two  or  three  miles  farther  north  begin 
the  accumulations  which  have  been  called  the  terminal  moraine. 
It  is  important  to  notice  that  there  is  continuity  in  the  distribution 
of  this  foreign  material  from  the  moraine  southward  over  Scott's 
Mountain  into  the  valley  of  the  Pohatcong  at  Washington,  but  that 
the  continuity  seems  to  be  broken  at  the  low  ridge  of  Pohatcong 
Mountain. 
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On  going  farther  west  this  same  continuity  in  the  distribution  of 
foreign  material  in  front  of  the  moraine  occurs  down  to  an  equal 
Euid  even  longer  distance  south.  The  Medina  and  Oneida  boulders 
are  very  abundant  at  Little  York,  which  is  near  the  summit  of 
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Scott's  Mountain,  (400  feet  above  the  river  Pohatcong.  and 
600  above  the  Delaware),  and  continues  to  Brass  Castle,  on 
the  Pohatcong.  On  going  still  farther  west,  we  found  the 
same  continuity  of  foreign  boulders  extending  through  Har- 
mony over  Marble  Mountain,  a  projection  of  Scott's  Moun- 
tain, while  the  plain  bordering  the  Pohatcong  Creek  was 
deeply  covered  with  Medina  and  Oneida  boulders  down  to  the 
vicinity  of  Phillipsburg.  These  must  have  been  derived  from  the 
deposits  which  had  been  brought  over  from  Scott's  and  Marble 
Mountains  by  glacier  ice.  Going  still  farther  south  on  this  line 
within  five  miles  of  the  Delaware,  we  found  Medina  and  Oneida 
boulders  all  along  to  the  summit  of  a  col  on  Musconetoong 
Mountain,  two  or  three  miles  west  of  Bloomsbury,  and  at  a  height 
of  something  over  500  feet  above  the  river.  Here  a  boulder  of 
Medina  was  found  measuring  3x2^x1  feet.  Another  still  retained  a 
very  perfectly  scratched  surface. 

The  other  portions  of  the  mountain  here  rose  about  200  feet 
higher  than  this  col,  and  upon  them  we  failed  to  find  foreign  boul- 
ders. But  on  following  down  a  small  stream  leading  south  to 
another  Little  York  on  Hikihokake  Creek,  bordering  the  Triassic 
shales,  which  here  begin,  we  found  many  pebbles  of  Medina  sandstone 
distributed  about  its  ancient  delta.  But  they  did  not  extend  far  out 
on  the  Triassic  deposits.  A  long  detour  upon  these  showed  that  they 
were  perfectly  free  from  foreign  material.  Though  fianking  the 
gueissoid  rocks  of  Musconetcong  Mountain,  which  rises  several 
hundred  feet  above  them,  there  has  been  no  southern  transportation 
of  material  over  that  area  since  the  original  deposition  of  the 
Triassic  period.  This  seems  to  prove  conclusively  that  glacial  ice 
once  extended  within  five  miles  of  the  Delaware  River,  as  far  south 
as  the  summit  of  Musconetcong  Mountain  and  no  farther. 

Some  facts  in  confirmation  of  this  inference  occur  at  Pattenburg, 
which  is  just  over  the  watershed  to  the  east,  leading  into  the  Raritan 
River,  and  not  more  than  seven  miles  distant.  The  supposed  glacial 
deposit  there  lies  near  the  headwaters  of  Mulhockaway  Creek,  which 
in  the  upper  part  separates  the  gneissoid  rocks  of  Musconetcong 
Mountain  from  the  Triassic  rocks  to  the  south.  The  Triassic  rocks 
rise  upward  of  400  feet  above  the  stream  on  the  south,  while  the 
gneissoid  rocks  rise  about  the  same  height  on  the  north.  The 
Triassic  deposits  are  here  of  a  conglomerate  character,  often  con- 
taining pebbles  a  foot  in  diameter,  some  of  which  seem  to  have  been 
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derived  from  the  Medina  group.  Some  of  these  occurred  uear  the 
Pattenburg  cut,  and  at  first  deceived  us.  But  subsequently  we 
found  portions  of  this  Triassic  conglomerate  in  places  in  the  cut,  and 
satisfied  ourselves  that  there  was  nothing  but  local  material  there. 
The  gneissoid  rocks  have  worked  into  the  valley  faster  than  the 
Triassic,  but  at  the  same  time  the  stream  has  cut  down  deeper  on 
the  side  occupied  by  the  gneiss  rock.  There  has  been  no  inter- 
mingling of  material  as  there  must  have  been  had  glacial  ice  covered 
the  whole  area.  Musconetcong  Mountain  was  the  limit  of  glacial 
action  east  of  the  Delaware  River  and  west  of  Bloomsburg. 

These  inferences  are  confirmed  by  the  absence  of  evidences  of  the 
action  of  land  ice  in  the  country  on  both  sides  of  the  river  south  of 
this  point.  From  Riegelsville,  near  the  mouth  of  the  Musconet- 
cong River,  we  drove  to  Bursonville,  several  miles  out  over  the 
Triassic  plateau  which  there  extends  beyond  the  Archaean  outerop, 
which  rises  several  hundred  feet  on  the  south  of  the  Lehigh,  and 
where,  if  there  had  been  any  southern  transportation  by  land 
ice,  the  remains  would  be  most  likely  to  be  seen.  But  there  was 
not  the  least  sign  of  foreign  material  to  be  found.  We  drove  out  on 
both  sides  of  the  river  at  Lambertville,  some  distance  down  toward 
Trenton,  with  the  same  result.  Professor  A.  A.  Wright  drove 
from  Flemington  across  Sourland  Mountain  with  the  same  result. 

Along  the  Delaware  we  found  distinct  terraces  both  of  Trenton 
and  Columbia  gravels.  At  Riegelsville  the  Columbia  was  well 
developed  in  an  extensive  terrace,  preserved  in  an  ox  bow  of  the 
valley  at  a  height  of  175  feet.  It  had  all  the  characteristics  of  the 
Brick  Clays  and  Red  Gravel  at  Philadelphia  and  other  places 
below. 

In  addition  to  these  detours  we  took  the  ride  along  the  North 
Pennsylvania  Railroad,  from  Bethlehem  to  Philadelphia,  which 
passes  over  Mesozoic  deposits  for  a  distance  of  25  or  30  miles,  and 
shows  almost  a  continuous  section  of  the  surface  soil.  There  is  no 
foreign  material  in  it  or  on  it.  The  same  is  true  in  New  Jersey  in 
the  sections  shown  on  the  railroad  from  South  Plainfield  to  Flem- 
ington, and  from  Bound  Brook  to  Trenton. 

The  deposits  at  Fallsington  belong  to  the  Columbia.  They  are 
related  to  the  river  level,  and  are  not  higher  than  those  at  Philadel- 
phia. The  occurrence  of  scratehed  stones  in  them  simply  teaches 
that  floating  ice  can  transport  material  without  effacing  all  scratches. 
At  Bridgeport,  opposite  Norristown,  on  the  Schuylkill  River,  there 
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is  a  terrace  scarcely  100  feet  high.  I  very  much  question  whether 
there  are  any  "  glaciated "  pebbles  in  it.  Certainly  the  whole 
country  around  through  which  we  drove  for  a  considerable  distance, 
does  not  show  signs  of  glacial  action.  I  should  say  that  the  occur- 
rence of  scratched  stones  in  that  vicinity  conclusively  proves  that 
such  striation  can  be  produced  by  other  causes  than  glacial  ice. 
The  same  is,  perhaps,  true  of  Professor  Salisbury's  other  isolated 
cases  at  Bethlehem  and  Sunbury,  and  probably  support  my 
inferences  concerning  the  deposits  at  High  Bridge  and  Pattenburg. 

The  conglomerate  boulders  between  Monmouth  Junction  and 
Deans  are  not  over  100  feet  above  sea-level,  and  there  is  no  higher 
land  between  them  and  the  Delaware  at  Trenton.  They  may, 
therefore,  easily  have  been  floated  into  their  present  position  during 
the  flooded  condition  of  the  lower  Delaware  Valley,  when  the  depos- 
its of  Philadelphia  red  gravel  and  brick  clay  (the  Columbia)  took 
place. 

The  facts  already  presented  concerning  the  extension  of  glacial 
ice  on  the  east  side  of  the  Delaware  River  for  several  miles  south  of 
Easton,  furnish  the  key  to  the  perplexing  phenomena  of  the  Lehigh 
Valley  below  Bethlehem.  The  fringe  of  glacial  ice  deposits  extends 
southward  to  the  vicinity  of  Easton,  and  westward  to  the  divide 
between  Bushkill  and  Monocacy  creeks  in  the  vicinity  of  Nazareth. 
The  evidence  is  not  yet  as  complete  as  I  would  like,  but  there  is 
already  enough  to  give  a  great  degree  of  certainty. 

It  is  significant  that  Monocacy  Creek  north  of  Bethlehem  is  per- 
fectly free  from  pebbles — the  natural  reason  being  that  it  has  its 
course  over  limestone  and  slate  formations  which  furnished  none. 
If  these  formations  had  been  overrun  by  glacial  ice,  this  would 
not  have  been  the  case.  On  the  other  hand,  Bushkill  Creek  has 
them  in  abundance.  The  only  difference  between  the  creeks  is  that 
boulders  had  been  scattered  over  the  headwaters  of  the  Bushkill  by 
the  ice,  and  not  over  those  of  Monocacy.  That  the  ice  extended 
nearly,  at  least,  to  the  watershed  between  the  creeks  seems  certain, 
from  the  fact  that  large  boulders  of  Medina  occur  in  considerable 
abundance  on  the  slate  hills  two  miles  north  of  Nazareth,  at  a  height 
of  about  400  feet  above  the  Bushkill. 

The  I^ehigh,  from  the  Gap  to  Easton,  flows  through  or  across  the 
Hudson  River  Slates  and  Trenton  Limestone,  which  so  persistently 
border  the  Blue  Ridge  all  along  the  Atlantic  coast.  For  some 
reason,  the  surface  of  the  limestone  belt  is  pretty  generally  from  200 
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to  300  feet  lower  than  the  slate.  Indeed  the  limestone  is  rarely 
more  than  200  feet  above  the  river.  Hence  it  is  within  reach  of 
the  regular  Columbia  deposits.  It  is  therefore  difficult  to  tell 
whether  the  distribution  of  glaciated  material  over  this  area  about 
Bethlehem  and  toward  Easton  was  by  direct  glacial  action  or  by  the 
aid  of  water.  The  extension  of  the  ice  past  the  mouth  of  the 
Lehigh  would  indicate  a  good  deal  of  disturbance  in  the  drainage 
of  the  river,  and  I  am  inclined  to  recognize  that  agency  in  account- 
ing for  many  of  the  facts.  The  terraces  at  Bethlehem  are  not  over 
200  feet  above  the  river.  If,  however,  it  be  true  that  Professor 
Salisbury  has  found  glaciated  pebbles  500  feet  above  the  river  on 
the  mountain  south  of  the  city  I  should  grant  the  extension  of  the 
glacier  to  that  point.  But  such  an  extension  seems  to  me  improb- 
able, from  the  lay  of  the  land.  The  glacier  which  surmounted 
Blue  Ridge  at  Offset  Mountain,  and  in  its  retreat  piled  up  the  vast 
moraine  at  Ackermansville,  mav  well  have  fanned  out  to  cover  the 
hills  north  of  Nazareth,  and  it  certainly  c|(Bposited  a  moraine  of 
considerable  dimensions  near  Shimerviile,  about  five  miles  north  of 
Easton.  But  it  seems  unlikely  that  it  could  extend  as  far  as  Beth- 
lehem, and  since  we  have  other  causes  in  the  field  to  easily  account 
for  all  the  facts  that  appear  there,  we  need  not  make  the  supposi- 
tion. Floating  ice  in  a  river  valley  gorged  as  this  was  both  by  bergs 
from  the  glacier  further  up,  and  by  land  ice  at  its  mouth,  is  cause 
sufficient,  and  there  is  no  need  of  asking  for  more. 

The  conclusion  of  the  whole  matter  is : — Ist,  That  on  the  Atlantic 
<!oast,  as  in  the  Mississippi  Valley,  there  is  usually  a  fringe  of  thinner 
glacial  deposits  extending  a  few  miles  more  or  less,  south 
of  any  well  defined  moraine.  2d,  That  this  fringe  is  lim- 
ited in  the  east  branch  of  the  Susquehanna  by  Montour's 
Ridge  at  Bloomsburg.  That  all  the  higher  glacial  deposits 
below  that  point  belong  to  the  Columbian  era,  and  do  not 
extend  anywhere  much  above  200  feet  above  the  river,  while 
at  Harrisburg  they  are  limited  to  about  130  feet.  3d,  That  in  the 
Delaware  Valley  the  ice  extended  about  six  miles  past  the  mouth  of 
the  Lehigh,  and  for  several  miles  northeastward  was  limited  by 
Muscouetcong  Mountain,  and  then  drew  back  to  the  rear  of 
Pohatcong  Mountain.  Farther  east,  however,  these  mountains  both 
come  again  into  the  range  of  the  ice  movement.  4th,  That  the 
lower  part  of  the  Lehigh  was  specially  clogged  with  ice,  so  as  to 
increase  the  floods  for  some  distance  up  toward  the  Gap,  but  the  ioe 
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did  Dot  pass  over  South  Mountain  into  the  Triassic  plain  of  Bucks 
County.  5th,  That  below  this  moderate  fringe  there  is  no  evidence 
of  direct  glacial  action,  but  every  evidence  against  it,  except  possi- 
bly at  High  Bridge  and  Pattenburg.  6th»  The  important  thing  to  do 
now  is  accurately  to  delineate  the  border  of  this  fringe  by  the  aid 
of  the  easily  recognizable  transported  foreign  material.  Since  last 
summer  I  have  been  able  to  determine  the  limit  approximately 
a  few  miles  south  of  Draketown,  near  German  Valley,  about  half 
way  between  High  Bridge  and  Dover.  A  few  days'  work  would,  I 
am  confident,  determine  the  line  entirely  across  the  State.  7th^ 
The  deposits  mentioned  by  Professor  Salisbury  at  Fallsington,  in 
Pennsylvania,  and  at  Monmouth  and  Kingston,  in  New  Jersey^ 
consist  of  material  which  has  been  distributed  by  the  floods  coming 
down  the  Delaware  River,  while  those  at  High  Bridge  and  Patten- 
burg possibly  belong  to  the  fringe,  but  more  probably  to  move- 
ments connected  with  the  secular  disintegration  of  the  gneissoid 
mountain  core,  at  whose  southern  base  they  now  lie.  8th,  That  the 
facts  do  not  lend  support  to  the  theory  of  a  discontinuity  between 
the  drift  north  of  the  moraine  and  that  south  of  it.  Instead  of  hold- 
ing with  Professor  Salisbury  that  the  drift  under  discussion  has ''  not 
had  any  genetic  connection  with  the  moraine,  or  any  time  relation 
to  it,  except  one  of  great  separation"  (N.  J.  Ann.  Rep.  for  1891, 
p.  105),  we  should  hold  that  it  had  both  a  genetic  connection  and  a 
moderately  close  time  relation.  It  is  not  true  that  the  extra-morainic 
drift  is,  as  Professor  Salisbury  says,  "  composed  of  materials  which 
are,  in  some  measure,  inherently  unlike  those  which  compose  the 
moraine."  The  drift  material  is  essentially  the  same.  The  material 
in  it  "  inherently  unlike  those  which  compose  the  moraine, "  comes 
from  the  gneissoid  rocks  with  which  it  is  mingled,  and  which  have 
been  undergoing  disintegration  for  untold  ages.  The  ''advanced 
stage  "  of  "  oxidation,  leaching,  disintegration,"  apparent  at  Little 
York  and  the  other  places  mentioned  by  Professor  Salisbury,  is 
plainly  due  to  preglacial,  rather  than  to  postglacial  influences.  We 
cannot,  therefore,  with  him  hold  "that  this  extra-morainic  drift 
represents  the  remnant  of  a  drift-covering  once  more  extensive  and 
more  uniformly  present  than  now,  and  that,  ...  it  was  formed 
.  .  .  by  an  ice  sheet  which  overspread  New  Jersey  much  earlier 
than  that  which  made  the  terminal  moraine,  and  the  main  body  of 
drift  which  lies  north  of  it."     (N.  J.  Ann.  Rep.  for  1891,  p.  105.) 
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The  following  annual  reports  were  read  and  referred  to  the  Pub- 
lication Committee : — 


REPORT  OF  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  the  meetings 
of  the  Academy  have  been  held  without  intermission  throughout 
the  year,  a  sufficient  number  of  members  being  present  every 
Tuesday  evening,  even  through  the  mid-summer  months,  for  the 
transaction  of  scientific  business. 

The  average  attendance  has  steadily  increased,  amounting  during 
the  twelve  months  from  Dec.  1,  1891,  to  Nov.  30,  1892,  to  64  as 
compared  with  52  in  1891,  and  30  in  1889.  This  satisfactory 
result  has  been  due  in  part  to  the  interest  felt  in  the  ordinary 
verbal  communications  made  at  the  meetings,  but  in  a  measure  to 
the  extraordinary  attendance  secured  by  issuing  postal  card  noticee 
of  events  somewhat  distinct  from  the  routine  work  of  the  Academy. 
Among  these  may  be  mentioned  an  illustrated  address  on  the 
exploration  of  Labrador  by  Mr.  Henry  G.  Bryant,  a  paper  by  the 
President  on  the  extent  of  the  coal  supply  of  the  world  and  the 
possible  consequences  of  its  exhaustion,  an  account  by  the  Rev.  Mr. 
Nassau  of  the  character,  habits  and  mode  of  capture  of  the  gorilla, 
and  the  report  by  Lieutenant  R.  E.  Peary  of  the  results  of  his 
Greenland  exploration. 

The  attendance  on  these  occasions  varied  from  137,  who  listened 
to  Mr.  Nassau's  paper,  to  922,  who  were  present  when  Lieutenant 
Peary  made  his  report.  In  addition  to  these,  and  in  many  cases 
not  of  less  importance,  communications  have  been  made  by  Messrs 
Allen,  A.  P.  Brown,  Calvert,  Chapman,  Cope,  Dixon,  Foote, 
Goldsmith,  Hay,  Heilprin,  Holman,  Ives,  Koenig,  McCahey, 
McCook,  Martindale,  Pilsbry,  Rand,  Rex,  Ryder,  Sharp,  Willcox 
and  Wool  man. 

Ninety-seven  pages  of  the  Proceedings  for  1891,  illustrated  by 
3  plates,  and  325  pages  for  1892,  illustrated  by  13  plates,  have 
been  issued.  The  third  part  of  the  ninth  volume  of  the  quarto 
journal,  consisting  of  159  pages  and  8  plates,  has  also  been  published 
and  distributed  to  subscribers  and  exchanges.  The  Conchological 
-Section  has  continued  the  publication  of  the  Manual  of  Conchology, 
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two  volumes  in  continuation  of  the  first  and  second  series  of  the^ 
work,  devoted  respectively  to  Marine  Univalves  and  Pulmonata, 
having  been  completed.  They  consisted  of  420  pages  and  126 
plates.  During  the  same  time  the  Entomological  Section  has  dis- 
tributed 268  pages  and  10  plates  of  the  "Entomological  News,"  and 
307  pages  with  16  plates  of  the  Transactions.  As  it  is  through  its 
publications  the  Academy  is  brought  iuto  communication  with  the 
scientific  world,  the  record  of  its  activity  in  this  department  during 
the  past  year  is  most  gratifying. 

Twenty-four  papers  have  been  presented  for  publication  as  fol- 
lows :— H.  A.  Pilsbry  4,  Edw.  D.  Cope  3,  J.  E.  Ives  2,  William 
B.  Scott  2,  Thomas  Meehan  2,  William  J.  Fox  1,  Isaac  J.  Wistar 
1,  Carl  H.  Eigenmann  and  Rosa  S.  Eigenmann  1,  Henry  C.  Chap- 
man 1,  A.  P.  Brown  1,  Witmer  Stone  1,  Henry  Skinner  1,  John  A. 
Ryder  1,  Horace  A.  Hoffman  1,  Ernest  Walker  1,  and  Edw.  L.. 
Green  1.  One  of  these  was  returned  to  the  author,  one  was  with- 
drawn by  the  author,  and  the  others  have  either  been  published  or 
are  in  the  hands  of  the  printer.  The  greater  number  of  communi- 
cations made  verbally  at  the  meetings  have  been  reported  by  the 
authors  and  printed  in  the  Proceedings. 

The  edition  of  the  Proceedings  of  the  Academy  is  1,000  copies, 
90  of  which  are  sent  out  to  subscribers,  and  500  to  exchanges.  Of 
the  Journal  500  copies  are  printed,  37  are  sent  to  subscribers  and 
50  to  exchanges. 

It  is  again  necessary  to  urge  the  desirability  of  greatly  enlarg- 
ing the  Publication  Fund  so  as  to  enable  the  Publication  Committee 
to  secure  prompt  issue,  with  creditable  illustrations,  of  all  worthy 
communications  presented  to  the  Academy.  Our  obligations  to 
our  correspondents  increase  yearly,  and  the  liberal  exchanges  for 
which,  as  will  be  seen  by  the  Librarian's  report,  we  are  indebted 
to  kindred  societies  throughout  the  world,  still  constitute  the  chief 
and  by  far  the  most  important  additions  to  our  library.  In  thb 
exchange  of  the  results  of  brain-work,  the  Academy  cannot  afiTord 
to  be  on  the  debtor  side  of  the  account. 

Sixty  members  and  six  correspondents  have  been  elected,  an 
important  increase  in  the  former  over  the  accessions  of  recent 
years.  The  deaths  of  ten  members  and  of  three  correspondents  have 
been  announced  and  recorded  in  the  published  Proceedings.  The 
following  members  have  resigned: — Otto  Luthy,  Minford  Levis 
M.  D.,  Robert  Meade  Smith  M.  D.,  Henry  Hartshorne  M.  D.,  W. 
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S.  Auchinchloss,  E.  F.  Smith,  H.  LeBarre  Jayne,  S.  N.  Rhoads  and 
Mrs.  E.  L.  Head.  The  actual  increase  in  membership,  therefore, 
at  the  end  of  the  year  is  forty-one. 

The  departure  of  the  expedition  for  the  relief  of  Lieutenant 
Peary,  and  its  return,  Sept.  23,  accompanied  by  the  exploring  party 
which  had  beenleft  at  McCormick  Bay,  July  30  of  the  preceding 
year,  were  the  events  in  the  current  hbtory  of  the  Academy  which 
attracted  most  popular  attention  and  interest.  The  details  of  the 
enterprise,  the  success  of  Lieutenant  Peary  and  his  associates, 
and  of  the  party  which  went  to  their  relief  under  the  direction  of 
Professor  Heilprin,  have  been  reported  to  the  Academy.  It  is 
gratifying  to  be  able  to  record  that  the  work  of  investigating  the 
geography  of  Northern  Greenland  and  the  region  beyond,  so  ably 
carried  on  by  Lieutenant  Peary,  will  in  all  probability  be  continued 
by  him  during  the  coming  year,  as  on  the  application  of  the  Presi- 
dent of  the  Academy,  he  has  been  granted  leave  of  absence  for  that 
purpose  by  the  Navy  Department. 

The  new  lecture  hall  of  the  Academy,  an  important  addition  to 
the  educational  facilities  of  the  society,  was  transferred  by  the  Board 
of  Trustees  of  the  Building  Fund,  Feb.  23.  The  usual  Friday 
evening  lectures  are  delivered  in  it.  Its  use  was  granted  to 
Professor  Rothrock  for  the  delivery  of  the  Michaux  forestry 
lectures,  and  several  of  the  meetings  of  the  Geographical  Club,  a 
society  in  close  affiliation  with  the  Academy,  have  been  held 
therein. 

In  response  to  an  application  from  the  State  Board  of  Health, 
Dr.  S.  G.  Dixon  was  appointed  March  8th  as  the  representative 
of  the  Academy  to  act  in  conjunction  with  the  Board  in  making  a 
bacteriological  exhibition  at  the  coming  Columbian  Exposition  in 
Chicago.  It  is  gratifying  that  the  society  is  thus  to  be  associated 
with  a  representation  of  a  branch  of  original  research  which  is 
certainly  second  to  none  in  the  practically  beneficial  results  to  be 
derived  from  its  cultivation. 

Mr.  Jacob  Binder  was  re-appointed  Curator  of  the  William  S. 
Vaux  collections.  As  Mr.  Binder  has  been,  during  a  portion  of  the 
year,  unable  in  consequence  of  failing  health  to  discharge  the 
duties  of  the  position,  Mr.  W.  W.  Jefferis  was  appointed  as  his 
associate.  The  growth  of  the  collections  under  their  charge  is 
recorded  in  the  special  report  prepared  by  Mr.  Jefferis. 
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The  Havden  Memorial  Medal  and  fund  has  been  awarded  to 
Professor  Eduard  Suess  of  Vienna,  the  importance  of  whose 
geological  work  fully  merits  the  recognition  recommended  by  the 
Academy's  Committee. 

The  resignation  of  Dr.  George  A.  Koenig  from  the  Council, 
in  consequence  of  his  removal  to  the  West,  was  received  and 
accepted  with  regret.     By  resolution  of  the  Academy,  the  election 
to  fill  the  vacancy  was  deferred  until  the  annual  meeting. 
All  of  which  is  respectfully  submitted. 

Edw.  J.  Nolan, 

Reeordhig  Secretary, 


REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  respectfully  reports  that  during  the 
year  commencing  December  1,  1891,  he  has  received  one  hundred 
and  fifty-one  acknowledgments  of  the  receipt  of  the  publications  of 
the  Academy  from  eighty-one  Societies,  Museums,  etc.,  and  seventy- 
eight  notices  of  the  forwarding  of  their  own  publications  from  sixty- 
one  Societies,  etc.  There  has  been  received  fifteen  applications  to 
exchange  publications  and  asking  for  missing  numbers  of  the  Aca- 
demy's Journal  and  Proceedings  and  three  notifications  to  discon- 
tinue exchange.  In  addition,  thirty-two  letters  on  various  subjects 
have  been  received  and  seventeen  written.  Nine  circulars  and  five 
invitations  to  the  Academy  to  participate  in  congresses,  meetings, 
etc.,  have  been  received  and  answered.  Six  notices  of  deaths  have 
been  recorded. 

During  the  year  six  correspondents  have  been  elected,  and 
notices  to  that  effect  have  been  forwarded.  The  deaths  of  three 
correspondents  have  been  reported.  Twenty-five  certificates  have 
been  sent  to  members  and  six  to  correspondents. 

One  thousand  three  hundred  and  nine  acknowledgments  for 
gifts  to  the  library,  and  two  hundred  and  twenty-five  for  gifts  to 
the  Museum  have  been  forwarded. 

Respectfully  submitted, 

Bk:njamin  Sharp, 

(\)rrei<ponding  Secreta ry. 
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I  have  pleasure  in  reporting  that  the  statistics  of  the  library 
<luriug  the  twelve  months  from  Nov.  30,  1891,  to  Dec.  1,  1892, 
indicate  a  steady  increase  in  the  rate  of  growth  in  this  department 
of  the  Academy.  The  number  of  accessions  amount  to  6,111. 
This  includes  1,108  volumes  forming  the  John  Warner  library,  to 
be  referred  to  later.  Exclusive  of  this  special  gift,  the  current 
■accessions  include  4,556  pamphlets  and  parts  of  periodicals,  413 
volumes  and  34  maps,  making  a  total  of  5,008,  as  compared  with 
4,385  of  the  preceeding  year. 

They  were  derived  from  the  following  sources : — 


Societies 2,302 

I.  V.  Williamson  Fund,     .     .       1,014 

Editors, 939 

Authors, 199 

U.  S.  Department  of  the  Interior,  142 

Wilson  Fund, 75 

Thomas  Meehan, 42 

Geographical  Survey  of  Mexico,  29 

U.  S.  Department  of  Agriculture,  26 

Charles  P.  Perot 24 

H.  C.  Chapman, 15 

Geological  Survey  of  Russia,     .  14 

U.  S.  Department  of  State,     .     .  14 

Pennsylvania  State  Librarian,     .  14 

Minister    of    Public    Works  of 

France 13 

Henry  M.  Fisher, 10 

U.   S.  Treasury  Department,     .  8 

Geological    Survey   of  India,     .  8 

Geological  Survey  of  Finland,     .  6 

H.  A.  Pilsbr}-, 6 

Angelo  Heilprin,      .     .     *     .     .  4 

Geological  Survey  of  Alabama,  4 

Tennessee  Stale  Board  of  Health,  4 

Geographical   Survey  of  Canada,  4 

State  Entomologist  of  Illinois,     .  3 

U.  S.  Lighthouse  Board,     ...  3 

U.  S.  War  Department,     ...  3 

British  Museum, 3 

Charles  E.Smith, 3 

Geological  Survey  of  Kentucky,  3 

U.  S.  Coast  Survey,     ....  3 

Geological  Survey  of  Pennsylvania,      3 


Geological  Survey  of  Texas, 

East   Indian  Government,     . 

Benjamin  Sharp, 

Bentham  Trustees,  Kew  Garden, 

Depaitment  of  Mines,  N.  S.  W., 

Rev.  D.  B.  McCartee 

Ohio  State  Board  of  Agriculture, 

Geological  Survey  of  New  York, 

Australian  Government,     .     .     . 

Geological  Survey  of  Missouri,   . 

Geological  Survey  of  Arkansas, 

Ohio  State  Board  of  Agriculture, 

Pennsylvania    State    Board    of 
Health, 

Trustees  of  East  Indian  Museum, 

Smithsonian  Institution,      .     .    . 

W.  H.  Dall • 

Missouri    Botanical    Garden,     . 

C.  C.  Febiger, 

Illinois  Department  of  Agriculture, 

Geological  Survey  of  New  Jersey, 

H.  G.  Ives, 

W.  J.  Fox,      ....... 

Department  of  Mines,  Nova  Scotia, 

G.  E.  Frisby, 

Massachusetts    State    Board    of 

Agricultuie 

T.  H.  Morgan, 

Geological  Survey  of  Portugal,     . 

Geological  Survey  of  Minnesota, 

Norwegian  Government,    .     .     . 

Geological  Survey  of  Indiana,    . 

E.  J.  Nolan 
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Meteorological  Service  of  Canada 
Iowa  Agricullural  College,     .     . 

Prof.  James  Hall, 

Charles  M.  Befts, 

Department  of  Labor,     .... 

Navy  Department, 

H.  B.  M.  Government,     . 

They  were  distributed 
follows : — 

Journals, 

Geology,    ....... 

Botany, 

General   Natural  History, 

Entomology, 

Anatomy  and  Physiology, 

Conchology, 

Physical  Science,     .... 

Voyages  and  Travels,   ' . 
Mineralogy,     ...... 

Anthropology, 


1 
1 
1 
1 
1 
1 
1 


1  Robert  Walton 

I  Minister  of  Works,  Mexico, 

Russian  Government,     . 

S.  G.  Dixon, 

Henry  Skinner,      .... 

J.  H.  RedBeld,     .     .        .     . 


1 
1 
1 
1 
1 
1 


to  the  departments  of  the  library  as 


4,060    1  Helminthology, 
198    I  Ornithology, 
Herpetology, 
Encyclopedias, 
Mammalogy,     . 
Chemistry,     . 
Agriculture,     . 
Medicine,     . 
Bibliography,     , 
Ichthyology, 
Geography,     . 


•         • 


138 
90 
65 
57 
35 
30 
29 
27 
22 


1^ 
la 
12 
1 

9 
g 
6 
5 
5 
2 


One  hundred  and  sixty  accessions  were  on  subjects  foreign  to  the 
Academy's  interests  and  remain  unclassified. 

Mr.  John  Warner,  who  died  in  July  7, 1873,  bequeathed  to  the 
Academy  his  library.  It  consists  of  1,045  volumes,  and  upward  of 
1,200  pamphlets,  forming  63  additional  volumes,  for  the  most  part 
on  pure  mathematics,  physical  science  and  engineering.  The  will 
was  made  within  one  month  of  Mr.  Warner's  death,  the  Academy, 
therefore  having  been  adjudged  by  the  Courts  a  public  charity, 
could  not  inherit  nor  could  the  books  be  otherwise  conveyed  to  the 
society  until  the  coming  of  age  of  Mr.  Warner's  infant  daughter,  who 
on  attaining  her  majority,  signified  her  wish  that  her  father's 
desire  should  be  complied  with. 

The  books  have  therefore  been  conveyed  to  the  Academy  as  the 
gift  of  Mrs.  Anna  L.  and  Miss  Lydia  Warner  in  harmony  with  the 
wishes  of  the  husband  and  father.  The  library  is  specially  rich  in 
works  of  the  last  century  on  pure  mathematics,  and  forms  a  valuable 
addition  to  the  Academy's  bibliographic  wealth.  It  has  been 
arranged  in  one  of  the  alcove  rooms. 

Having  been  again  enabled  by  friends  of  the  Academy  to  avail 
myself  during  the  summer  and  autumn  of  the  services  of  Signor  E. 
Fronani,  he  has  been  employed  the  greater  part  of  the  time  on  the 
arrangement  and   cataloguing   of  the     Warner   library,   a   work 
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which  otherwise  could  not  have  been  so  promptly  performed  because 
of  the  want  of  available  clerical  assistance.  Author  and  subject 
card  catalogues  of  the  collection  have  been  completed,  while  an 
author  catalogue  has  been  prepared  for  the  pamphlets,  which  have 
been  arranged  in  63  volumes  ready  for  binding. 

Two  hundred  and  thirty-five  volumes  have  been  bound,  including 
Audubon's  elephant  folio  work  on  the  Birds  of  North  America, 
the  plates  of  which  have  been  carefully  cleaned  and  backed  with 
linen.  A  special  case  for  the  reception  of  this  work  has  been 
ordered  and  will  be  so  constructed  as  to  permit  the  volumes 
to  be  placed  flat,  an  arrangement  which  has  been  found  by  experi- 
ence to  be  desirable  for  their  preservation  from  injury.  There  is 
still  need  of  a  much  larger  annual  appropriation  for  binding  than 
the  Academy  has  heretofore  been  in  a  position  to  make. 

In  the  current  work  of  the  library  I  have  received  satisfactory 
assistance  from  Mr.  William  J.  Fox,  to  whose  usual  duties  has  been 
added  that  of  promptly  acknowledging  gifts  and  exchanges  from 
societies  and  individuals. 

All  of  which  is  respectfully  submitted. 

Edw.  J.  Nolan, 

Librarian. 


REPORT  OF   THE  CURATORS. 

The  yearly  reports  of  the  Curators,  (the  late  Professor  Leidy  being 
their  Chairman)  during  the  last  decade,  state  substantially  that  the 
collections  in  the  museum  were  properly  arranged  and  cared  for. 
Mr.  Charles  F.  Parker,  then  Curator-in-Charge,  said  in  his  report 
for  the  year  ending  November  30,  1882,  that  "the  various  collec- 
tions have  been  carefully  examined,  and  are  in  good  condition.'^ 
He  died  September  27,  1883.  Professor  Angelo  Heilprin  was 
elected  in  his  place  October  2,  1883. 

In  his  report  for  the  year  ending  November  30,  1883,  he  stated^ 
in  substance,  that  the  condition  of  the  museum  though  not  "abso- 
lutely satisfactory,  is  yet  fairly  good  when  compared  to  the  condi- 
tion of  similar  collections  in  this  country,  or  even  of  those  pertain- 
ing to  foreign  institutions." 

In  all  his  subsequent  reports,  including  that  for  the  year  ending 
November  30,  1891,  he  states  that  all  the  collections  are  in  "  good," 
or  in  "  satisfactory  "  condition. 
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April  1, 1892,  although  requested  by  his  fellow-curators  to  retain 
it,  Professor  Heilprin  resigned  the  office  of  Curator-in-Charge, 
which  he  had  continuously  filled  during  eight  years  and  a  half,  it 
is  believed,  with  general  approval. 

His  colleagues  then  determined  to  take  care  of  the  Museum  as  an 
executive  body  without  compensation.  They  agreed  that  the  senior 
of  the  Board  should  be  the  Director,  and  that  Professor  Dixon 
should  be  his  representative  and  the  executive  Curator. 

A  careful  examination  of  the  premises,  which  the  by-laws  place  in 
charge  of  the  Curators,  was  at  once  begun,  and  continued  through- 
out the  year.  Drs.  Dixon  and  Chapman  have  given  much  time 
and  labor  to  rectifying  whatever  they  considered  to  be  in  need 
of  correction. 

Professor  Heilprin  did  not  take  part  in  the  work,  because  about 
the  time  of  his  resignation,  he  was  fully  occupied  preparing  to  lead 
a  party  to  relieve  Mr.  R.  E.  Peary,  who  under  the  auspices  of  the 
Academy,  started  last  year,  suitably  equipped  and  accompanied,  on 
an  exploring  expedition  in  Greenland.  Both  parties  safely  returned 
September  24th.  Prof.  Heilprin  at  once  resumed  his  office  of  Sec- 
retary of  the  Board  of  Curators,  and  devoted  much  time  and  labor  in 
properly  disposing  of  and  arranging  the  mass  of  material  brought  to 
the  Academy  by  the  two  expeditions  to  Greenland. 

The  Curators  began  their  work  in  the  cellar.  They  found  some 
valuable  specimens  and  much  rubbish.  It  is  supposed  that,  in  the 
course  of  the  decade,  those  specimens  w6re  placed  there  to  remain 
only  till  space  in  the  museum  for  their  proper  exhibition  should  be 
found. 

Rooms  in  the  cellar  for  the  use  of  the  taxidermist,  one  for  the 
storage  of  duplicate  specimens  ready  for  exchange,  and  another 
for  spare  shelves,  lumber,  etc.,  were  suitably  appropriated. 

Many  specimens  found  astray  in  library-rooms  were  properly 
placed  in  the  museum.  A  room  in  the  library  is  in  course  of  pre- 
paration as  the  office  of  the  Curators,  in  which  will  be  aranged  all 
papers,  correspondence,  etc.,  pertinent  to  their  duties. 

In  the  museum  were  found  some  specimens  misplaced,  some  in  a 
decaying  state  and  a  few  quite  ruined.  Dozens  of  skulls,  which 
were  covered  with  a  destructive  growth,  were  cleaned  and  sterilized. 

The  skilful  taxidermist  of  the  Academy,  Mr.  D.  N.  McCadden, 
has   remounted  all  the  mammals,  and  repaired  several  valuable 
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specimens.    The  birds  of  North  America  have  been  remounted,  and 
many  duplicates  withdrawn. 

The  wet  preparations,  especially  those  of  reptiles  and  fishes,  have 
been  placed  in  fresh  alcohol. 

The  positions  of  some  of  the  cases  in  the  museum  have  been 
changed,  making,  as  is  supposed,  inspection  of  their  contents  more 
satisfactory. 

Specimens  on  the  walls  of  the  main  stairway  to  the  museum  have 
been  re-arranged  and  labelled.  The  archaeological  collection  has 
been  concentrated,  and  the  Vaux  collection  of  minerals  is  now 
daily  open  to  visitors. 

Air-tight  dark  cases  for  the  preservation  of  duplicate  mammal 
and  bird-skins  have  been  provided,  and  a  germicide  has  been  placed 
in  all  cases  containing  organic  preparations. 

Many  specimens  loaned  but  not  duly  returned  have  been  recov- 
ered. 

At  different  times  during  the  year  the  Curators  have  received 
valuable  assistance  from  Professors  Cope,  Ryder  and  Allen  in  iden- 
tifying certain  species  of  reptiles,  fishes  and  bats  among  the  wet 
preparations. 

The  labor  of  the  Professor  of  the  lower  vertebrata  during  the  year 
is  notable.  He  has  re-labeled  and  numbered  403  trays  and  bottles 
containing  specimens  of  178  species  and  varieties  of  56  genera  in  the 
carcinological  collection,  and  prepared  a  complete  catalogue  of  the 
same. 

Lack  of  space  for  suitable  arrangement  and  satisfactory  exhibi- 
tion of  our  great  collections  has  existed  many  years.  This  need  will 
be  supplied  in  the  course  of  the  next  year.  The  erection  of  an 
additional  building,  now  in  process  of  construction,  will  add  about 
30,000  square  feet  to  the  floor  space  of  the  museum.  For  a  large 
part  of  the  means  to  enable  the  Trustees  of  the  building  fund  to  do 
this  work,  it  seems  proper  to  mention  here  that  the  Academy  is 
very  much  indebted  to  the  ability  and  steadiness  of  purpose  of 
Professor  Heilprin,  who  several  times  visited  Harrisburg,  and  by 
his  representation  to  members  thereof,  greatly  contributed  to  satisfy 
the  Legislature  of  Pennsylvania  of  the  worthiness  of  the  Academy 
to  receive  pecuniary  assistance  from  the  State.  Possibly,  without 
the  influence  of  his  intervention,  appropriations  might  not  have 
been  granted  at  the  time. 
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An  account  of  special  collections  in  the  immediate  care  of  the 
Sections  or  Professors  of  the  Academy  is  not  offered  here  as  it  is 
properly  a  part  of  their  annual  reports.  It  is  believed  that  all  the 
collections  are  in  good  condition. 

Lists  of  the  additions  to  the  museum  during  the  year  will  be 
appended,  including  those  procured  in  Greenland  by  Professor 
Heilprin  with  means  supplied  by  the  Academy. 

Respectfully  submitted, 

W.  S.  W.  RUSCHENBERGER, 

Chairman  of  the  Curators, 


REPORT  OF  THE  BIOLOGICAL  AND  MICROSCOPICAL 

SECTION. 

This  section  has  held  during  the  year  1892,  nine  meetings  exclu- 
sive of  those  in  conjunction  with  the  Academy. 

The  membership  has  been  increased  by  one  new  member,  and  one 
name  has  been  added  to  the  list  of  contributors. 

Many  interesting  communications  have  been  made,  the  more 
important  of  which  are : 

On  Actinomyces  bovis,  by  Dr.  S.  G.  Dixon. 

A  peculiarity  in  the  skull  of  a  Bat,  by  Dr.  Harrison  Allen. 

Young  of  Baculites,  by  Mr.  A.  P.  Brown. 

Syphoptychium  and  Tubulina,  by  Dr.  G.  A.  Rex. 

Films  of  metallic  Gold,  by  D.  S.  Holman. 

Hippa,  by  Dr.  Benjamin  Sharp. 

Pinnotheres,  by  Dr.  Benjamin  Sharp. 

Joint  formation  among  the  Invertebrata,  retiring  address  of  Direo* 
tor  Benjamin  Sharp. 

Additions  to  the  property  of  the  Section  have  been  made  as 
follows : 

By  purchase — One  Spencer  1  inch  objective. 
— Two  "  B  "  eye-pieces. 

By  donation — One  ^  inch  objective,  from  Mr.  A.  P.  Brown. 

One  Centennial  Microscope  from  the  heirs  of  Dr.  R.  S.  Kenderdine. 

About  600  slide  preparations  from  the  heirs  of  Dr.  R.  S.  Ken- 
derdine. 

About  45  slide  preparations  from  Mr.  Harold  Wingate. 
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About  50  slide  preparations  from  Dr.  George  A.  Rex.    . 
About  25  slide  preparations  from  other  members. 

The  officers  for  the  ensuing  year  are  : — 

Director, Mr.  A.  P.  Brown. 
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Vice-Director,  . 

Recorder, 

Treasurer, 

Corresponding  Secretary, 

Conservator, 


Mr.  Jiio.  C.  Wilson. 
Mr.  Harold  Wingate. 
Mr.  Chas.  P.  Perot. 
Dr.  Chas.  Schaffer. 
Dr.  Geo.  A.  Rex. 

Respectfiilly  submitted, 

Harold  Wingate, 

Recorder, 


REPORT  OF  THE  CONSERVATOR  OF  THE  CONCHO- 

LOGICAL  SECTION. 

Since  the  last  annual  meeting  of  the  Conchological  Section, 
specimens  have  been  received  from  thirty  persons ;  the  entire  num- 
ber of  trays  added  to  the  museum  being  1,150,  a  detailed  list  of 
which  is  hereto  appended. 

A  valuable  accession  to  the  museum  during  the  year  is  the  col- 
lection of  mollusks  both  dry  and  alcoholic,  dredged  in  Greenland 
waters,  by  Professor  Angelo  Heilprin,  of  the  Peary  Relief  Expedi- 
tion. Although  they  have  not  yet  been  studied,  the  writer  has 
ascertained  the  presence  of  a  number  of  species  not  before  in  the 
collection  of  the  Academy,  of  the  genera  Margarita,  Buccinum, 
Sipho  and  other  Arctic  groups.  The  specimens  being  preserved  in 
alcohol,  are  in  excellent  condition  for  the  examination  of  the  soft 
parts. 

Various  correspondents  of  the  Conservator  have  supplied  a  con- 
siderable number  of  our  desiderata  in  United  States  mollusks ;  but 
the  greater  number  of  additions  from  this  country  have  been  through 
the  American  Association  of  Conchologists.  The  special  exhibit  of 
American  mollusks,  being  formed  by  this  Association,  has  been 
increased  during  the  year  by  443  trays,  representing  nearly  that 
number  of  species.  The  total  number  of  trays  now  in  this  American 
exhibit  is  1,510,  representing  730  recent  and  425  fossil  species. 

From  Messrs  G.  E.  and  A.  H.  Verrill,  we  have  received  several 
rare  species  from  Dominica,  W.  I.,  and  from  Professor  Jos^  N. 


496  PROCEEDINGS  OF  THE  ACADEMY  OF  [1892. 

Rovirosa,  a  valuable  collection  of  land  and  fresh-water  shells  from 
the  State  of  Tabasco,  Mexico,  including  a  number  of  new  forms ;  a 
list  of  these,  with  descriptions  and  illustrations  of  the  new  species,, 
is  published  in  the  Proceedings  of  the  Academy. 

The  more  valuable  acces3ions  from  Australasia,  have  been  the 
series  of  New  Zealand  Chitons,  received  from  Professor  F.  W. 
Hutton,  of  Christchurch,  N.  Z. ;  the  New  Zealand  gasteropods, 
lamellibranchs  and  brachiopods,  received  from  Mr.  G.  W.  Wright^ 
of  Auckland,  N.  Z, ;  and  a  series  of  34  selected  species  of  Australian 
gasteropods  from  Mr.  Billinghurst,  for  which  the  same  number  of 
American  shells  were  sent  in  exchange. 

From  Dr.  O.  F.  v.  Mollendorff,  of  Manila,  Philippine  Islands,  35 
species  of  land  shells,  new  to  our  collection,  being  with  a  few  excep- 
tions, his  own  new  species.  Also  a  series  of  20  Oriental  Helices  in 
alcohol,  for  dissection. 

In  the  museum  the  land  shells  have  been  remounted  and  system- 
atically arranged,  as  far  as  they  have  been  monographed  in  the  last 
completed  volume  of  the  Manual.  The  arrangement  of  the  marine 
gasteropoda  is  also  practically  completed  as  far  as  the  Chitons,  the 
study  of  which  has  not  been  finished. 

Four  cases  fitted  with  shallow  trays  in  lieu  of  drawers,  have  been 
supplied  by  the  Curators  of  the  Academy,  affording  space  for  the 
systematic  arrangement  of  the  limpets  and  chitons.  It  is  hoped  that 
equal  facilities  for  the  accommodation  of  the  Bulimi  will  be  pro- 
vided during  the  coming  year. 

The  Conservator  has  received  much  assistance  during  the  year 
from  Messrs  Campbell,  Johnson  and  Ford ;  these  gentlemen  having 
re-arranged  the  cases  containing  fluviatile  gasteropods,  which  have 
been  inconveniently  over-crowded  for  several  years  past.  The 
entire  work  of  determining,  labelling  and  mounting  the  specimens 
of  the  American  Association  collection  has  also  been  performed  by 
the  same  gentlemen. 

Respectfully  submitted, 

H.  A.  PiLSBRY, 

Conservator, 
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REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

During  the  year,  ten  meetings  have  been  held,  with  an  average 
attendance  often  persons;  the  largest  number  present  at  a  meeting 
being  thirteen,  and  the  smallest  eight.  The  meetings  have  been 
interesting  and  instructive,  verbal  communications  on  entomological 
subjects  having  been  made  by  nearly  all  the  members  and  associ- 
ates. Three  new  members  have  been  elected  and  two  associates. 
Considerable  work  has  been  accomplished  in  the  re-arrangement  and 
care  of  the  collections  by  the  Conservator  and  some  of  the  members, 
and  about  twenty-two  hundred  specimens  have  been  added  to  the 
cabinets ;  this  does  not  include  a  thousand  or  more  received  through 
"  Entomological  News  "  to  be  named.  Among  the  most  noteworthy 
additions  were  845  Mexican  Coleoptera,  presented  by  Dr.  Horn ; 
types  of  Tachinidse,  by  C.  H.  T.  Townsend ;  the  Stone  collection  of 
spiders,  160  species  in  400  vials,  by  Mr.  Witmer  Stone ;  types  of 
Jassidse,  by  E.  P.  Van  Duzee ;  35  species  of  Aculeate  Hymenoptera, 
by  Charles  Robertson ;  a  collection  of  Japanese  and  Indian  Lepi- 
doptera,  presented  by  Mrs.  L.  Stevens  through  Dr.  H.  C.  McCook ; 
American  and  European  Odonata  presented  by  P.  P.  Calvert 
and  the  insect  collection  brought  home  by  the  Peary  Relief 
Expedition.  The  Section  has  published  during  the  year  Vol.  3, 
of  the  Entomological  News,  with  the  financial  aid  and  encouragement 
of  the  American  Entomological  Society.  The  volume  closed  with 
268  pages  and  ten  plates.  The  journal  will  be  continued  with 
32  or  more  pages  a  month,  and  will  be  regularly  illustrated.  It  is 
now  just  double  the  size  of  Vol.  1,  which  contained  16  pages  per 
month,  and  no  illustrations.  It  is  the  only  regularly  illustrated 
entomological  journal  in  the  world. 

At  the  last  meeting,  on  December  12th,  the  following  were  elected 
to  serve  as  officers  for  the  ensuing  year : 

Director, Geo.  H.  Horn. 

Vice-Directory I.  C.  Martindale. 

Conservatory Henry  Skinner. 

Recorder, Henry  Skinner. 

Treasurery E.  T.  Cresson. 

Publication   CommiUeey    .         .         .         .  |  pj^jj/^   'j^^fl'^^^ 

Henry  Skinner, 

Recorder, 

33 
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REPORT  OF  THE  BOTANICAL  SECTION. 

The  Vice-Director  of  the  Botanical  Section  respectfully  reports 
that  the  Section  is  wholly  free  from  debt,  and  that  the  monthly 
meetings  have  been  regularly  held,  except  during  the  three  summer 
months.  Besides  the  valuable  additions  to  the  library  and  herbar- 
ium of  the  Academy,  announced  at  each  meeting,  many  interesting 
addresses  have  been  given  by  Messrs  Meehan,  Redfield,  Macfarlane, 
Brinton,  U.  C.  Smith,  Wilson,  Martindale  and  others,  some  of 
which  have  been  published,  or  will  appear,  in  the  Proceedings  of  the 
Academy. 

The  membership  now  consists  of  32,  and  the  officers  elected  for 
the  ensuing  year  are : 

Director,        ....  Dr.  W.  S.  W.  Ruschenberger. 

Vice- Directory        ....  Thomad  Meehan. 

Recorder, Dr.  Charles  Schaffer. 

Cor.  Secretary  and  Treas^irer,        .  Isaac  C.  Martindale. 
Conservator, John  H.  Redfield. 

It  is  a  pleasure  to  note  that  under  the  zealous  and  unremitting 
care  of  the  Conservator,  Mr.  Redfield,  the  growth  of  the  herbarium 
noted  annually  for  some  time  past,  is  not  only  maintained,  but 
exceeds  that  of  any  previous  year.  No  less  than  3,934  species  have 
come  to  hand,  nearly  equally  divided  between  the  Old  and  the  New 
World,  and  of  these  2,087  were  species  new  to  the  herbarium. 

A  list  of  these  contributions  is  given  in  detail  by  the  Conservator, 
and  will  be  found  in  the  list  of  additions  to  the  museum. 

Thomas  Meehan, 

Vice-Director. 

Report  of  the  Conservator. — In  presenting  his  report  for  the  year 
now  closing,  the  Conservator  of  the  Botanical  Section  has  the  satis- 
faction of  stating  that  in  no  previous  year  have  the  contributions  to  it 
been  larger  or  more  valuable.  With  the  increased  accommodation 
which  we  may  hope  soon  to  enjoy,  we  have  every  reason  to  expect  a 
continued,  substantial  and  healthy  growth  of  a  collection  so  import- 
ant to  the  study  of  systematic  and  practical  botany. 

The  contributions  during  the  past  year  reach  a  total  of  3,934 
species.  Of  these,  284  belong  to  the  lower  Cryptogams,  80  being 
Mosses,  57  Hepaticae,  16  Lichens,  2  Algae  and  129  Fungi.  Of  the 
remaining  3,650  species  of  Phanerogams  and  Ferns,  1,269  proved  to 
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be  new  to  the  herbarium,  39  of  them  beiug  of  newly  represented 
genera.  Of  these  3,650  species,  294  are  North  American,  1,269  are 
Mexican  and  South  American,  and  2,087  are  from  the  Old  World. 

The  usual  detailed  statement  of  the  contributions  will  appear  in 
the  list  of  additions  to  the  museum.  In  specifying  here  some  of 
the  more  important,  the  first  place  must  be  given  to  the  very  large 
accession  to  our  representation  of  the  Orient  Flora,  in  the  plants 
collected  by  Bornmiiller  and  Sintenis,  in  Greece,  Macedonia,  Asia 
Minor,  Armenia,  Kurdistan  and  Mesopotamia,  and  purchased  for 
the  Academy  by  the  liberality  of  Mr.  Charles  E.  Smith  and  a 
few  other  friends  of  botanical  science.  These  amount  to  1,226 
species,  of  which  567  are  new  to  us.  Dr.  Morong's  collections  in 
Paraguay,  sent  us  during  the  year,  amount  to  459  species,  more 
than  half  being  new  to  us.  Pringle's  Mexican  collections,  made  in 
1891,  are  of  the  same  carefully  selected  and  well  prepared  speci- 
mens as  heretofore,  and  reach  266  species,  125  being  new  to  us. 
Our  faithful  correspondent,  Mr.  T.  S.  Brandegee,  of  San  Francisco, 
has  sent  us  268  species  from  the  peninsula  of  Lower  California,  of 
which  nearly  one-half  are  novelties  to  us.  From  the  University  of 
Pennsylvania  we  have  received  148  species,  collected  by  Dr.  Joseph 
T.  Rothrock  in  Jamaica  and  the  Bahama  Islands,  in  his  voyage 
made  in  the  winter  of  1890  and  1891.  Mr.  Meehan  has  presented 
us  with  another  instalment  of  Baron  von  MuUer's  Australian 
plants,  amounting  to  135  species. 

These  additions  have  all  been  properly  mounted  and  distributed 
to  their  proper  places  in  the  herbarium.  The  labor  and  time 
demanded  by  this  work,  have  prevented  much  progress  in  the 
mounting  of  the  older  portions  of  the  herbarium,  yet  something 
has  been  done  in  this  direction,  and  the  work  will  be  continued  as 
opportuuity^may  permit. 

The  botanical  collections  made  in  Greenland  by  the  Peary  Relief 
Expedition,  Mr.  William  E.  Meehan,  botanist,  during  the  past 
summer,  are  still  under  study ;  they  will  be  included  in  the  report  of 
next  year.  Mr.  Stewardson  Brown,  who  so  carefully  studied. the 
collections  made  by  Dr.  Burk  during  the  expedition  of  1891,  b 
engaged  upon  tho^e  of  1892,  and  reports  that  the  specimens  are  in 
much  better  condition  than  those  of  the  former  year,  the  circumstances 
attending  the  collection  having  been  much  more  favorable. 

Respectfully  submitted, 

John  H.  Redfield, 

Coiiservafor, 
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REPORT  OF  THE   MINERALOGICAL  AND  GEOLOGI- 
CAL SECTION. 

The  Director  of  the  Mineralogical  and  Geological  Section  of  the 
Academy,  would  respectfully  report  that  meetings  of  the  Section 
with  the  Academy  have  been  held  regularly  every  month  during 
the  year,  besides  other  meetings  of  the  Section. 

One  hundred  and  four  specimens  of  minerals  and  rocks  have 
been  presented  during  the  year  by  twenty  individuals. 

The  special  feature  of  the  year  has  been  a  series  of  excursions  by 
the  Section  to  various  points  of  mineralogical  and  geological  inter- 
est in  the  vicinity  of  Philadelphia.  These  have  been  most  success- 
ful ;  the  attendance  has  ranged  from  twenty  to  upward  of  fifty. 
The  interest  manifested  has  been  great,  and  it  is  hoped  that  many 
young  persons  have  been  influenced  toward  the  study  of  miner- 
als and  rocks.  These  excursions  have  been  without  expense  to  the 
Section,  except  for  stationery,  etc. 

Some  members  of  the  Section,  with  the  Conservator^  and  with  the 
assent  of  the  Curators,  are  engaged  in  rectifying  the  labels  of  the 
specimens  in  the  Academy's  collection,  quite  a  number  of  which 
were  found  to  have  either  wrong  localities,  or  localities  too  indefi- 
nite. 

Respectfully  submitted, 

Theo.  D.  Rand, 

Director, 


REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

During  the  past  year  much  important  work  has  been  accom- 
plished in  the  re-arrangement  of  the  Ornithological  collections,  and 
they  are  now  in  an  excellent  state  of  preservation. 

The  renovation  of  the  exhibition  collection  of  birds  has  been 
begun  in  accordance  with  the  plan  outlined  in  last  year's  report, 
and  with  the  assistance  of  the  Academy's  able  taxidermist,  Mr.  D. 
N.  McCadden,  very  satisfactory  progress  has  been  made.  - 

The  collection  of  North  American  birds  has  been  entirely 
remounted  on  walnut  or  stained  stands,  and  re-labelled  in  accord- 
ance with  the  American  Ornithologists'  Union  check-list,  while  the 
habitat  of  each  species  also  appears  on  the  label,  which  will  prove 
of  material  aid  to  those  who  consult  the   collection.     The  whole 
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number  of  specimens  contained  in  this  collection  is  over  1,400,  rep- 
resenting upward  of  600  species  and  sub-species  of  North  Ameri- 
can birds.  Many  of  the  specimens  needed  to  render  the  collection 
complete  are  contained  in  the  study  series  of  skins,  and  examples 
of  these  will  be  mounted  during  the  ensuing  year. 

The  collection  of  Ostriches  and  Apteryges  has  also  been  thoroughly 
renovated  during  the  year,  and  the  specimens  of  Tyrant  Flycatchers 
in  the  museum,  numbering  about  450,  have  been  identified  and 
catalogued,  representations  of  all  the  principal  forms  having  been 
remounted  and  the  duplicates  reduced  to  skins  for  the  study  series. 

Any  further  work  in  this  direction,  however,  is  rendered  impossible 
by  the  lack  of  suitable  cases  of  drawers  in  which  the  collection  of  skins 
may  be  safely  preserved.  All  the  available  space  is  now  crowded, 
and  it  is  absolutely  impossible  to  find  accommodation  for  the  addi- 
tions that  are  being  received.  In  view  of  the  importance  of  this 
need,  it  is  to  be  hoped  that  the  necessary  cases  will  soon  be  supplied. 

The  study  collection  of  skins,  now  numbering  about  6,000  speci- 
mens, has  at  last  been  catalogued  and  entirely  re-labelled,  which 
adds  greatly  to  its  usefulness.  Over  3,000  specimens  have  been 
catalogued  and  labelled  during  the  past  year.  For  valuable 
assistance  in  this  connection  the  Conservator  is  indebted  to  Mr. 
Samuel  Wright. 

The  collection  of  birds*  eggs  has  also  been  temporarily  rear- 
ranged, and  the  North  American  specimens  separated  and  re-labelled. 
Many  valuable  ornithological  specimens  have  been  received  during 
the  year. 

Foremost  among  these  is  a  collection  of  46  Arctic  birds,  secured 
by  the  North  Greenland  Expedition,  and  a  collection  of  76  speci- 
mens brought  back  by  the  Peary  Relief  Expedition.  These 
together  with  the  Arctic  birds  secured  by  the  West  Greenland 
Expedition  of  1891,  form  probably  the  finest  collection  of  Green- 
land birds  in  this  country. 

•  The  Delaware  Valley  Ornithological  Club  has  continued  to  add 
to  the  beautiful  series  of  nests  and  eggs  of  Pennsylvania  and  New 
Jersey  birds  which  was  presented  last  year,  and  the  collection  has 
doubled  in  size,  containing  at  the  present  time,  80  nests  and  sets  of 
eggs.  Quite  a  number  of  groups  of  birds  have  been  prepared  to 
accompany  the  nests,  which  serve  to  render  the  collection  more 
attractive  and  instructive.  The  Philadelphia  Zoological  Society 
has  presented  numerous  valuable  birds,  which  have  been  mounted 
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or  preserved  as  skins,  and  further  donations  have  been  received 
from  Dr.  S.  G.  Dixon,  I.  N.  DeHaven,  D.  N.  McCadden  and  others* 

It  is  gratifying  to  note  the  increased  interest  in  Ornithology 
among  the  members  of  the  Academy,  due  to  the  efforts  of  the  Seo- 
tion  and  the  Delaware  Valley  Ornithological  Club,  as  well  as  the 
appreciation  by  the  visiting  public  of  the  improvements  and  addi- 
tions in  the  Ornithological  departments  of  the  museum. 

At  the  annual  meeting  of  the  Section,  held  December  19th,  1892, 
the  following  officers  were  elected  for  the  ensuing  year : 

Director, Spencer  Trotter,  M.  D, 


Vice-Director f  . 
Reeorder, 

Corresponding  Secretary, 
Treasurer, 
Conservator, 


George  Spencer  Morris. 
Stewardson  Brown, 
Charles  E.  Ridenour. 
Isaac  C.  Martindale. 
Witmer  Stone. 


Respectfully  submitted, 

WiTMER  Stone, 

Conservator. 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 

PALEONTOLOGY. 

The  Professor  of  Invertebrate  Paleontology  respectfully  reports 
that  owing  to  his  participation  in  the  organization  and  accomplish- 
ment of  the  Peary  Relief  Expedition — a  duty  with  which  he  was 
entrusted  by  the  Council  of  the  Academy  and  the  Academy — he 
has  been  able  to  give  but  little,  in  fact,  scarcely  any,  attention  to 
his  department  during  the  past  year.  It  is  believed,  however,  that 
this  deficiency  in  attention  has  been  more  than  compensated  by 
the  valuable  collections  which  have  resulted  from  the  Greenland 
Expedition,  and  which  touch  largely  the  departments  of  geology 
and  paleontology.  Of  such  collections  may  be  mentioned  the  series 
of  blocks  of  Ovifak  iron,  the  fossils  of  the  elevated  terraces  of 
Greenland,  the  fossil  fishes  from  Ameralik  Fjord,  and  above  all  the 
extensive  series  of  Cretaceous  and  Miocene  plant  remains  from 
Atanekerdluk.  The  fossil  fishes,  the  first  of  the  class  that  have 
been  obtained  in  the  region,  are  but  few  in  number,  but  advice 
from  one  of  the  Governors  of  South  Greenland,  under  date  of  Sep- 
tember 17th,  indicates  that  a  box-full  has  been  directed  to  the 
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Academy ;  doubtless  this  supplemental  collection  will  be  received 
in  due  time.  Only  a  part  of  the  Arctic  collections  has  been  thus 
far  classified  and  labeled,  the  present  limitation  of  space  in  the 
Academy's  working  rooms  rendering  the  process  of  arrangement  a 
laborious  one. 

Among  other  valuable  additions  to  the  department  made  during 
the  year  are  an  extensive  series  of  Tertiary  fossils  from  the  Atlantic 
and  Gulf  borders  of  the  United  States,  for  which  the  Academy  is 
indebted  to  Mr.  Joseph  Willcox ;  a  collection,  comprised  in  89  trays, 
of  sub-Carboniferous  crinoids  from  the  Burlington  Group,  purchased 
by  the  Curators  from  Mr.  F.  L.  Sarmiento ;  and  an  interesting 
series  of  Cambro-Silurian  fossils,  presented  by  the  late  Dr.  J.  P. 
Lundy,  from  the  region  of  Lake  St.  John,  Canada. 

No  relief  to  the  crowded  condition  of  the  Academy's  collections 
in  the  department  of  invertebrate  paleontology  has  thus  far  been 
found  possible,  and  probably  no  marked  change  in  this  direction 
will  be  effected  until  the  occupancy  by  the  Academy  of  the  new 
building,  which  is  now  in  course  of  erection. 

No  lectures  in  this  professorial  department  have  been  delivered 
during  the  year,  and  the  undersigned  regrets  his  failure  to  finish  the 
preparation  of  the  course  which  had  been  intended  for  the  autumn 
season,  and  upon  which  he  hopes  to  enter  during  the  coming  month. 

Respectfully  submitted, 
Angelo  Heilprin, 

Professor  of  Invertebrate  Paleontplogy, 


REPORT  OF  THE  PROFESSOR  OF  THE  LOWER 

INVERTEBRATA. 

The  Professor  of  the  Lower  Invertebrata  respectfully  reports  that 
during  the  past  year  he  has  delivered  two  lectures,  one  on  "Green- 
land," and  one  on  *'  Death  from  a  Zoological  Point  of  View." 

The  additions  to  the  museum  are  noteworthy.  They  include 
the  Crustaceans  and  Echinoderms  collected  by  the  West  Greenland 
Expedition  of  1891,  together  with  twelve  very  fine  specimens  of 
Anfed&n  esehrichti,  (a  crinoid ),  collected  by  the  Peary  Relief 
Expedition  of  1892 ;  a  collection  of  Sponges  from  the  Mexican 
Expedition  of  1890,  and  sixteen  jars  of  Echinoderms  collected  by 
William  J.  Fox  in  Jamaica. 
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There  have  been  further  presented  about  twenty-five  species  of 
Crustacea  mainly  from  our  coasts  and  from  Jamaica. 

During  the  year,  work  has  been  carried  on  almost  exclusively  in 
the  carcinological  collection,  the  specimens  having  been  re-labeled 
and  a  catalogue  prepared,  which  will  be  published  in  the  next 
volume  of  the  Proceedings.  At  present  all  the  alcoholic  and  dried 
specimens  of  the  Stomatopoda  and  Macroura  have  been  examined  as 
far  as  the  Homaridea,  and  the  dried  specimens  through  the  Loricata. 

Respectfully  submitted, 

Benjamin  Sharp, 

Professor  of  the  Lower  InverUhrata. 


REPORT    OF    THE    CURATOR   OF    THE   WILLIAM  S. 

VAUX   COLLECTIONS. 

Owing  to  the  continued  illness  of  the  Curator  of  the  "  William  S. 
Vaux  Collections,"  Mr.  Jacob  Binder,  I  am  unable  to  state  what 
additions  he  had  made  to  the  collection  during  the  earlier  part  of 
the  year,  but  since  I  have  been  acting  as  his  assistant  I  have  pur- 
chased 41  specimens  of  minerals,  several  of  them  being  of  special 
beauty. 

The  rooms  have  been  constantly  open  to  the  public  during  the 
latter  part  of  the  year,  an  attache  of  the  Academy  being  in  attend- 
ance, resulting,  it  is  believed  in  an  increased  interest  in  the  science 
of  Mineralogy. 

The  collections  are  in  good  condition,  but  not  in  a  suitable  room 
for  exhibition,  as  the  minerals  in  the  greater  number  of  the  cases 
can  be  seen  only  by  gas  light,  which  is  to  be  regretted. 

Respectfully  submitted, 

Wm.  W.  Jefferis, 

Acting  Curator. 
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The  Standing  Committee  of  Council  on  By-Laws  ])resented  the 
followiug  which  was  ordered  to  be  printed : — 

REPORT  ON  THE  JESSUP  FUND, 

At  a  business  meeting  of  the  Academy,  March  27, 1860,  the  fol- 
lowing letter  was  read  and  referred  to  a  special  committee,  of  which 
Messrs.  William  S.  Vaux,  Joseph  Leidy,  Isaac  Lea,  Robert  Bridges 
and  Joseph  Jeanes  were  the  members : 

Philadelphia,  March  6,  1860. 

Isaac  Lea,  Esq.,  President  of  the  Academy  of  Natural  Sciences 
of  Philadelphia : 

Dear  Sir: — The  undersigned,  children  of  the  late  Augustus  E. 
Jessup,  believing  that  it  was  his  intention  to  leave  a  sum  of  money 
to  the  Academy  of  Natural  Sciences,  for  the  purposes  stated  below, 
and  desiring  to  carry  out  what  we  have  cause  to  think  were  his 
intentions,  propose  to  pay  to  the  Academy  the  sum  of  one  hundred 
and  twenty  dollars  per  annum,  to  be  applied  to  its  publication  fund  ; 
and  the  further  sum  of  four  hundred  and  eighty  dollars  per  annum 
to  be  used  for  the  support  of  one  or  more  deserving  poor  young  man 
or  men  who  may  desire  to  devote  the  whole  of  his  or  their  time  and 
energies  to  the  study  of  the  natural  sciences. 

The  above  sums  we  propose  to  pay  as  long  as  we  feel  our  circum- 
stances to  be  such  as  will  warrant  our  doing  so,  and  we  look  forward 
to  investing  in  trust,  at  some  not  distant  time,  the  principal  of  the 
sums  named  for  the  purpose  of  creating  a  perpetual  fund  for  the 

above  named  uses. 

A.  D.  Jessup, 

E.  A.  Jessup, 

Clara  J.  Moore. 

At  a  meeting  of  the  Academy  for  business  April  24,  1860,  "the 
committee  on  the  communication  of  Mr.  A.  D.  Jessup,  Mr.  E.  A. 
Jessup  and  Mrs.  Clara  J.  Moore,  presented  a  report  accepting  the 
trust,  recommending  that  the  President  and  Curators  be  constituted 
a  perpetual  committee  under  the  direction  of  the  Academy  to  carry 
out  the  intentions  of  the  late  Augustus  E.  Jessup  as  expressed  in 
said  communication ;  and  that  a  copy  of  the  publications  of  the 
Academy  be  presented  to  each  of  the  above  named  children  of  the 
late  Mr.  Jessup,  beginning  with  theyolumes  now  in  progress,  which 
report  was  adopted  and  the  committee  discharged." 

At  the  annual  meeting  of  the  Academy,  Dec.  25,  1860,  the  com- 
mittee on  the  Jessup  Fund  reported,  July  1,  that  the  first  payment 
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was  made,  $60  to  the  publication  fund,  and  $240  to  the  Jessup 
Fund. 

William  M.  Gabb  was  appointed  Jessup  student  from  June  1, 
and  C.  C.  Abbott  from  August  1,  each  to  receive  twenty  dollars  a 
month. 

The  rules  for  the  administration  of  the  fund,  devised  by  the  com- 
mittee, were  adopted  as  follows : 

1.  Applications  for  benefits  from  the  Jessup  Fund  shall  be  made 
in  writing  to  the  committee  (every  three  months). 

2.  Benefits  from  the  fund  shall  not  be  received  by  the  same  per- 
son for  a  longer  period  than  two  years  without  the  unanimous  con- 
sent of  the  committee. 

3.  The  beneficiaries  shall  devote  one-half  of  their  time,  under 
the  dii;ection  of  the  committee,  to  the  study  and  management  of 
the  museum  of  the  Academy. 

4.  Each  beneficiary  shall  receive  twenty  dollars  monthly  by  an 
order  from  the  committee  on  the  Treasurer. 

Dr.  Leidy,  at  the  meeting  of  the  Academy  March  9,  1869, 
announced  that  the  trustees  of  the  Jessup  Fund  would  receive 
applications  of  candidates  for  its  benefits. 

May  25,  1869,  the  Academy  unanimously  adopted  a  revised  code 
of  by-laws,  in  which.  Chapter  iv.  Art.  1,  it  is  enacted  that  **The 
Council  shall  determine  who  shall  be  beneficiaries  of  the  Jessup 
Fund." 

Since  that  date  no  legislation  on  the  subject  has  been  had. 

From  the  date  of  acceptance  of  this  trust  until  October,  1 892,  54 
young  men  and  one  young  woman  have  been  beneficiaries  of  the 
fund.  Seven  of  the  number  have  filled  or  are  now  filling  profess- 
orial chairs  satisfactorily. 

Mrs.  Clara  J.  Moore,  November,  1888,  generously  added  $5,000 
to  the  fund.  In  a  letter  to  the  Chairman  of  the  Committee  on 
By-laws,  August  19,  1892,  she  wrote:  "As  my  father  made  no 
mention  of  young  women,  I  prefer  to  give  the  same  amount  that  he 
gave  to  be  applied  on  the  same  terms  to  the  support  of  one  or  more 
young  women  who  may  desire  to  devote  the  whole  of  their  time  and 
energies  to  the  study  of  the  natural  sciences. 

"  While  I  think  the  amount  of  twenty  dollars  a  month  very 
little,  I  do  not  wish  to  influence  in  any  way  the  decision  of  th^fee 
who  are  more  competent  than  I  am  to  judge  what  the  objections 
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may  be  to  giving  more,  but  I  would  suggest  that  thirty  dollars 
should  be  the  limit.'' 

Rules  for  the  administration  of  the  Jessup  Trust. 

1.  Candidates  for  the  honor  of  a  place  on  the  list  of  Jessup  stu- 
dents must  be  residents  of  the  United  States,  of  not  less  than  20 
(twenty)  nor  more  than  25  (twenty-five)  years  of  age,  and  habit- 
ually resident  within  fifty  miles  of  the  Academy.  But,  on  the 
recommendation  of  the  Board  of  Curators,  the  Council  may  appoint 
a  candidate  who  is  less  thau  twenty  years  of  age. 

2.  The  Board  of  Curators  shall  examine  every  candidate,  and 
ascertain  his  age  and  place  of  birth ;  his  moral  and  intellectual 
character ;  his  worthiness  in  all  respects  of  the  honor  of  being 
appointed  a  Jessup  student  in  the  Academy  of  Natural  Sciences  of 
Philadelphia,  in  order  that  he  may  devote  his  whole  time  and  ener- 
gies to  the  study  of  the  natural  sciences  under  the  directions  of  the 
curators  of  the  Academy. 

3.  Every  candidate  who,  after  examination,  may  be  favorably 
reported  to  the  Council  by  the  curators,  may  be  appointed  a  Jessup 
student  on  probation  during  one  month,  and  if  the  curators  report 
that  the  probation  has  been  satisfactory,  the  term  will  be  extended 
to  two  years,  and  may  be  continued  for  two  additional  years  at  the 
discretion  of  the  Council. 

4.  A  Jessup  student  shall  receive  from  the  Jessup  fund  toward 
his  support  not  more  than  twenty  dollars  a  month,  nor  during  more 
than  four  years. 

5.  No  member  of  the  Academy  shall  be  a  Jessup  student,  and  no 
Jessup  student  shall  be  eligible  to  membership  in  the  Academy. 

6.  Every  Jessup  student  who  has  had  the  honor  to  satisfactorily 
complete  a  four  years  course  of  study  in  the  Academy  shall  receive 
a  certificate  thereof,  signed  by  the  President  and  curators  of  the 
Academy. 

7.  Jessup  students  shall,  in  their  studies  and  the  occupation  of 
their  time,  conform  to  such  rules  as  the  curators  may  prescribe  from 
time  to  time. 

8.  Written  applications  to  be  admitted  to  the  benefit  of  the  Jessup 

Fund  will  be  received  at  any  time  and  considered  by  the  Board  of 

Curators. 

The  whole  is  submitted. 

Very  respectfully, 

W.  S.  W.  Ruschenberger, 

Chairman  of  Committee  on  By-Ldws. 


I^B.^ 
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The  election  of  Officers,  Councillors  and  Members  of  the  Finanoe 
Committee,  to  serve  during  the  year  1893,  was  read  with  the  follow- 
ing result : — 

.     Isaac  J.  Wistar. 
.    Rev.  Henry  C.  McCook,  D.D. 
Thomas  Meehan. 
Edward  J.  Nolan,  M.D. 
.    Benjamin  Sharp,  M.D. 

Isaac  C.  Martindale. 
.    Edward  J.  Nolan,  M.D. 
.    W.  S.  W.  Ruschenberger,  M  J). 
H.  C.  Chapman,  M.D. 
S.  G.  Dixon,  M.D. 
J.  T.  Rothrock,  M.D. 


Presidenty 
Vice-Presidents,    , 

Recording  Secretary, 
Corresponding  Secretary, 
Treasurer,     . 
Librarian,    . 
Curators, 


Councillors 
years. 


to    serve    three 


Finance  Committee, 


Uselma  C.  Smith. 
Charles  E.  Smith. 
Geo.  A.  Rex,  M.D. 
William  Sellers. 
Charles  P.  Perot. 
Charles  Morris. 
Charles  E.  Smith. 
Uselma  C.  Smith. 
William  Sellers. 


ELECTIONS  DURING  1892. 


MEMB  ERS. 

January  26. — James  D.  Winsor,  H.  H.  Furness,  Jr.,  Theodore  P. 
Matthews,  Thomas  C.  Price,  Charles  W.  Johnson,  Joseph  W. 
Hawley,  A.  Jahn,  James  S.  de  Benneville,  Charlemagne  Tower,  Jr., 
Joseph  P.  Remington,  Charles  Liebeck,  Benjamin  Chew  Tilghman, 
J.  E.  Ives. 

February  23. — Walter  Horstmann,  S.  Emlen  Meigs,  John  N. 
Hutchinson,  Charles  S.  Boyer,  A.M.,  Simon  J.  Martin. 

March  29. — Frank  Woodbury,  M.D.,  H.  G.  Bryant,  Lucy 
Langdon  Williams,  General  John  Markoe,  Jean  Frale^  Hallowell, 
Daniel  Allen  Knight,  Jr.,  Thomas  Wistar,  M.D. 

April  26.— F.  H.  Giddings. 
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May  31. — J.  F.  Sachse,  Henry  Redmond,  M.D. 

June  28. — Francis  M.  Brooke,  Henry  Whelen,  Hunter  Ewing, 
C.  A.  Hamann,  M.D. 

August  30. — William  Bringhurst,  M.D. 

September  27.— M.  V.  Ball,  M.D.,  George  S.  Wolff,  J.  Liberty 
Tadd. 

October  25. — John  A.  Shulze,  George  Vaux,  Jr.,  Col.  Ralph  F. 
Cullinan,  Thomas  Earle  White,  Philip  P.  Calvert,  Aldrich  I. 
Pennock.  George  M.  Woodward,  Mary  Vaux,  Samuel  Castner,  Jr., 
John  T.  M.  Cardeza,  M.D.,  Ann  May  Whartenby,  William  L. 
DuBois. 

November  29. — Charles  Coulter,  William  DeCou,  Henry  C.  Ford, 
William  E:  Meehan,  Ann  W.  Pearsall,  Mary  Pearsall,  William  A. 
Shryock,  Edward  S.  Scran  ton,  Ellen  W.  Longstreth,  Joseph  G. 
Harrbon,  Edward  Coles,  William  Wynne  Wister,  Jr. 

CORRESPONDENTS. 

February  23. — Howard  Ayers,  of  Milwaukee,  Wis. 

March  29. — Karl  Claus,  of  Vienna,  Frederick  Stearns,  of  Detroit, 
Mich. 

May  31. — Edward  J.  Miers,  of  London,  England. 

Augxust  30. — Carlos  Berg,  of  Buenos  Ayres. 

November  29. — John  Baird,  of  Manchester,  C.  Lloyd  Morgan,  of 
Bristol,  England. 
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ADDITIONS  TO  THE  MUSEUM. 

1892. 

Arch/KOlogy,  Ethnology,  etc. 

J.  D.  Winsor.     Aboriginal  implement  from  Islesboro,  Maine. 

C.  B.  Moore.     Shells  from  Indian  mounds  of  Florida. 

J.  P.  Lundy,  M.  D.    Shells  from  columns  of  temple  of  Jupiter  Serapis,  Puzzuoli, 

Italy,  and  piece  of  the  floor  of  same ;  piece  of  mosaic  from  Lake  Achelon, 

Italy. 
Mexican  Expedition  1890.     Pottery  from  Cave  of  Calcehtok,  Yucatan. 
Miss  Verhoeff.      Eskimo  Timiak  from  McCormick  Bay,  Greenland.     Obtained 

by  John  M.  Verhoeff  on   Academy's  North  Greenland    Expedition,  under 

Lieut.  R.  E.  Peary. 

Mammalia. 

Zoological  Society  of  Philadelphia.  Mounted  specimens  of  Cynocephalus  sp.,  Pha^ 
cochatus  athiopicus.  Bison  bison  (calf),  Solenodon  cubanus^  Belideus  sciureus, 
Capromys  pilorides,  Cariacus  rufinus,  Cercocebus  coUaris^  AUles  veUerosus^ 
Aides  geoffroyi^  Cercopithecus  mona^  Macacus  radieUus,  Macacus  erythraia^ 
Nyctipithecus  trivirgatus^  Sciurus  badging^  (2  si>ecimens),  Synetheres  melan- 
uruSf  (2  specimens) ,  Macacus  cynomolgus^  Felis  ru/us,  (female  and  two  kittens) ; 
mounted  skeletons  of  Cercocebus  fuliginosuSy  Connochetes  gorgon,  Belideus 
sciureus  ;  disarticulated  skeletons  of  Semnopithecus  entellus,  Ateles  vellerosus^ 
Cariacus  rufinus^  Felis  rujus,  Helarctos  eurypsilus,  Solenodon  eubanus,  Nasua 
narica  ;  brain  of  Cercocebus  fuliginosus. 

Saml.  G.  Dixon,  M.  D.  Horns  of  Indian  Buffalo;  mounted  specimens  of  Felis 
rufuSy  Monroe  Co.,  Pennsylvania;  Opossum  with  three  young;  Eskimo  dog 
*'  Alika  "  used  on  Lieut.  Peary's  North  Greenland  Expedition. 

C.  A.  Bradenburg.  Mounted  specimen  and  skeleton  of  Chrysothrix  lunulatus, 
skin  of  Macacus  erythraus. 

H.  C.  Chapman,  M.  D.  Disarticulated  skeletons  of  Orang-outang,  Chimpanzee, 
Panther,  Otter,  Dog,  Opossum,  Howling  Monkey,  Marmoset,  Porcupine, 
Rabbit,  Armadillo,  Prairie  Dog ;  skulls  of  Deer  and  NoctiHo\  alcoholic  spec- 
imens of  Chimpanzee,  Ring-tailed  Lemur,  Ant-eater. 

H.  G.  Bryant.  Skulls  of  Lutra  canadensis  and  Ursus  americanus.  Grand  River, 
Labrador;  five  Weasel  and  two  Squirrel  skins  from  Labrador. 

Rev.  R.  H.  Nassau.  Three  brains  and  skulls  of  the  Gorilla,  from  Kangwe,  Ogovc 
River,  West  Africa. 

Miss  Virginia  Maitland.     Mounted  specimen  ot  Scalops  aquaticus. 

D.  N.  McCadden.     Skull  of  Ursus  americanus, 

Benj.  Sharp,  Ph.  D.  Three  alcoholic  specimens  of  Noctilio  leporinus^  from 
Trinidad;  and  alcoholic  specimen  of  Vespertilio  nigricans  and  Saccopttryx 
Uptura  from  Tobago. 
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Raymond  Kester.  Two  mounted  specimens  of  Arvicola  riparius  from  Delaware 
Co.,  Pa. 

Herbert  Brown.  Mounted  specimen  of  Vesptrugo  serotinus  fuscus  from  Phila- 
delphia. 

West  Greenland  Expedition,  1891.     Skull  of  Vulpes  lagopus^  McCormick  Bay. 

Birds. 

Philadelphia  Zoological  Society.  Mounted  specimen  of  Rhea  americana  ;  skins 
of  Crax  fascialarisy  Grus  americana ^  Xanthoura  luxuosa  cyanocapiHa,  Goura 
coronata^  Phasianus  reevesii^  Eclectus  roratus  ;  mounted  skeletons  of  Palame- 
dea  cornufia,  Pelecanus  fuscus  ;  disarticulated  skeletons  of  Grus  australasiana 
and  Grus  americana  ;  egg  of  Aquila  macula ta. 

Delaware  Valley  Ornithological  Club.  17  nests,  18  mounted  birds  and  14  sets  of 
eggs  from  Pennsylvania  and  New  Jersey,  to  be  incorporated  in  the  **  Delaware 
Valley  Ornithological  Club  Collection." 

Peary  Relief  Expedition,  1892.  76  bird  skins  representing  21  species,  and  102 
eggs  representing  15  species,  all  from  West  Greenland. 

North  Greenland  Expedition  (Lieut.  R.  E.  Peary  in  command.)  46  bird  skins 
representing  17  species,  from  the  vicinity  of  McCormick  Bay,  Greenland. 

I.  C.  Martindale.     Two  skms  of  Urinator  imber^  from  New  Jersey. 

I.  N.  DeHaven.     Skin  of  albino  Ammodramus  caudacutus,  Atlantic  City,  N.  J. 

H.  C.  Chapman,  M.  D.     Skulls  of  Hynchops^  Callus  z.nA  four  other  birds. 

D.  N.  McCadden.  Two  skins  of  Pelecanus  fusms ;  eight  skins  of  South  Amer- 
ican birds  ;  skin  of  Elanoides  forficatus. 

H.  Skinner,  M.  D.,  and  Philip  Laurent.  Three  skins,  six  nests  and  three  sets  of 
eggs  of  Junco  hyemalis  carolinensts^  from  Mitchell  Co.,  North  Carolina. 

Samuel  Wright.     Alcoholic  specimen  of  Chicken  wiih  four  legs. 

Mrs.  F.  Meehan  Burns.     Malformed  egg  of  common  Fowl. 

Samuel  G.  Dixon.     Skin  of  Scolecophagus  carolinuSy  from  Virginia. 

Purchased.  Twenty-six  bird  skins  from  southern  United  States  ;  mounted  spec- 
imens of  Meleagris  gallopavo^  Perry  Co.,  Pennsylvania,  and  Syrnium  occiden- 
(ale,  Tacoma,  Washington. 

Reitii.i-s  and  Batrachians. 

Philadelphia  Zoological  Society.     Alcoholic  specimens  of  Python  seba,  Tupinam- 

bis    tequixiny   Amphiuma   tridactyla,   Pelophilus   madagascarensts,  Coronella 

phocarum  ;  skull  of  Testudo polyphemus  (  /* ) 
Mexican  Expedition  181H).     Two  jars  of  lizards  from  Mexico;  eggs  of  Iguana 

{Ctenosaupus  cyclur aides.) 
Benjamin  Sharp,  M.  D.     Alcoholic  specimens  of  Eutcetiia  sirtalis  and  I/eteredon 

platyrhinus  from  Nantucket,  Mass. 
H.  C.  Chapman,  M.  D.     Skeleton  of  Frog,  and  skulls  of  a  Terrapin  and  two 

lizards. 
I.  C.  Martindale.     Alcoholic  specimen  oi Dromicus  callilamuSy  from  Jamaica. 
Benjamin  W.  Richards.     Mounted  specimen  of  Chelydra  serpentina^  from  New 

Jersey. 
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George  Bond.     Three  jars  of  snakes  and  one  of  lizards. 
Witmer  Stone.     Clemmys  muhlenbergii  (alcoholic),  Delaware  Co.,  Pa. 
Miss  M.  E.  Lyndall.     Desmognathus  fuscus  (alcoholic),  Overbrook,  Pa. 
H.  A.  Pilsbry.     Clemmys  guttatus  (alcoholic),  Jamesburg,  N.  J. 
J.  T.  B.  Ives.     Heteredim  plaiyrhinus  (alcoholic),  Cape  May  Point,  N.  J. 
H.  Skinner,  M.  D.,  and  Philip  Laurent.    Amblystoma  punctatum  (alcoholic), 
Mitchell  Co.,  North  Carolina. 

C.  R.  Johnson.     Skin  of  Red  Racer. 

U.  C.  Smith.     Anolis principalis  {j^c^oXxk:)^  Florida. 
Purchased.     Skin  of  Python  seba. 

Fishes. 

Smithsonian    Institution.      Alcoholic  specimens    of    Myctophum    remiger,    M, 

punctatum y  M.  mulleri,  Sttnobrachius  coccoi  and  Nannobrachium  macdonaldi. 
West  Greenland  Expedition,  1891.     Two  jars  of  fishes  from  Cape  Breton  and 

McCormick  Bay. 
Mexican  Expedition,  1890.     Hippocampus  from  Silam,  Yucatan. 
H.  C.  Chapman,  M.  D.     Skulls  of  Cod,  Pike  and  Perch  and  teeth  of  three  species 

of  fish. 
W.  J.  Fox.     Prionotus  palmipes  (alcoholic),  from  Townsend's  Inlet,  N.  J. 
T.   D.   Harvey  and  Jos.  L.  Grauer.     Mounted  specimen  of  Marine  San  Fish 

{Mola  rotunda)^  from  Anglesea,  N.  J. 
Benjamin  Sharp,  M.  D.    Three  jars  of  fishes,  Nantucket,  Mass. 
Thos.  A.  Walker.     Chilomycterus  geometricus  (alcoholic). 
Capt.  Wm.  Wyndham.     Skull  of  Arius  {?)  from  Surinam. 
J.  E.  Hufiington.     Rostrum  of  Saw  Fish,  from  Gulf  of  Mexico. 

Crustacea. 

West  Greenland  Expedition,  1891.     Seven  jars  of  Crustacea. 

Benj.  Sharp,  Ph.  D.     Hermit  Crab,  from  Naples;  Argulus  sp.  and  five  jars  of 

Crustacea,    from    Nantucket;     Hippa    emerita^  Lepas  anserifera^    Ba/anus, 

cbnrneitSy  and  three  jars  of  other  Crustacea,  from  the  New  Jersey  coast. 
Frederick  Stearns.     Pycnogonum  stearnsi  Ives,  types,  San  Diego,  California. 
U.   C.   Smith.     Penaus  setiferus   and    Persephone  punctata^   Cape   Canaveral, 

Florida. 
J.  S.  Witmer,  Jr.     Branchipus  vernalis  (alcoholic),  Lancaster  Co.,  Pa. 
W.  J.  Fox.     CaUincctes  hastatus^  Cymothoa  sp.,  from  Townsend's  Inlet,  N.  J. ; 

8  jars  of  Crustacea  from  Jamaica. 

D.  N.  McCadden.     Platyonicus  ocellatus.  Cape  May,  N.  J. 

Sister  E.  Marguerite.     Lepas /ascicularis  (alcoholic).  Cape  May,  N.  J. 
W.  Libbey,  Jr.     Ocypoda  arenaria  (alcoholic).  Cape  May  Point,  N.  J. 
Miss  M.  A.  Schively.     Anoplodactylus lentus^  Woods  Holl,  Mass. 
J.  E.  Ives.     Limulus  polyphemus^  abnormal  specimen.  Cape  May  Point,   N.  J. ; 
two  jars  of  Crustacea  from  Atlantic  City,  N.  J. 
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ECHINODERMS,  WORMS,  CORALS,  ETC. 

West  Greenland  Expedition,  1801.  Seven  jars  and  four  trays  of  echinoderms, 
one  jar  of  insects  and  one  of  worms,  from  McCormick  Bay,  Greenland. 

Mexican  Expedition,  1890.  Twenty-three  jars  of  spiders,  scorpions,  etc.,  from 
Mexico  and  Yucatan  ;  collection  of  dried  sponges  from  Yucatan ;  two  trays  of 
corals  from  Vera  Cruz. 

Capt.  John  Powell.     Thyraster  serpentarius,  from  Vera  Cruz. 

H.  C.  Chapman,  M.  D.  Arbacia  punctulata  and  Cliona  sulphurea  (alcoholic), 
Eschara  and  serpulold  tubes,  Atlantic  City,  N.  J. 

W.  J.  Fox.  Fifteen  jars  of  echinoderms  (alcoholic),  from  Jamaica;  worm 
tubes  from  Townsend's  Inlet,  N.  J. 

Frederick  Steams.     Two  trays  of  echinoderms  from  the  Sandwich  Islands. 

G.  S.  Lamson.     Anodytes  americanus. 

Benj.  Sharp,  M.  D.  Bipaiium  manubriaium  Sharp,  type. 

Peary  Relief  Expedition  1892.  TweWe  jars  of  Antedon  eschrichti  from  McCor- 
mick Bay,  Greenland. 

C.  C.  Febiger.     Dactylocalyx  subghbosus. 

Miss  M.  A.  SchWely.    Amaroedum  stelUUum^  from  Woods  Holl,  Mass. 

Miss  M.  L.  Myrick.     Ckalina  oculata,  from  Nantucket,  Mass. 

U.  C.  Smith.     Three  trays  of  echinoderms  from  Cape  Canaveral,  Florida. 

Conchological  Section.  Five  trays  of  echinoderms  and  three  trays  of  other 
marine  invertebrates  from  New  Zealand. 

Joseph  Willcox.  Sponge,  Echinaster  spintdosum  and  Ltddia  clathrata,  from 
Florida. 

Recent  Mollusca. 

American  Association  of  Conchologists  presented  through  John   H.  Campbell, 

President,  448  trays  of  American  shells. 
F.   L.    Billinghurst  ( in  exchange ).    Thirty-four  species  of  marine  shells  from 

Australia. 
A.  P.  Brown.     Five  species  of  fresh-water  shells  from  New  Jersey. 
Dr.  H.  C.  Chapman.     Anomia  and  Cohimbelia  (alcoholic),  from  Atlantic  City. 
T.  D.  A.  Cockerell.     Four  species  of  marine  and  fresh  water  shells  from  Jamaica 

and  Caymen  Island,  and  types  of  Helix  vendreyesiana  Ckll. 
Conchological  Section.     Forty  species  of  shells  new  to  the  collection. 
S.  Culin.     Two  species,  Mitra  and  Ancillaria. 
Geo.  W.  Dean.     Bourciera  helicitdfotmis  Pfr.,  from  Ecuador. 
John  Ford.     Nine  species  of  shells  new  to  the  collection. 
Prof.  F.  W.  Hutton.     Twelve  species  of  marine  shells  from  New  Zealand. 
W.  W.  Jefferis.     Unio  and  Paiudina,  from  Fort  Edward,  N.  V. 
Chas.  W.  Johnson.     Two  species  of  Acanthopleura, 
Dr.  O.  F.  von  MollendorfT  (in  exchange).     Thirty-five  species  of  land  shells  from 

the  Philippine  Islands  ;  20  species  of  Helix  in  alcohol. 
Clarence  R.  Moore.     A  very  large  collection  of  Vivipara  from  the  mounds  and 

streams  near  Lake  George,  Fla. 

34 


514  PROCEEDINGS  OF  THE  ACADEMY  OF  [1892 

H.  A.  Pilsbry.    Twenty-five  trays  of  shells  and  10  bottles  of  alcoholic  moUusca  ; 

Twenty  species  of  mollusks  from  Tannersville,  Catskill  Mountains. 
J.  B.  Quintard.      One  valve  of  Unio  quintardiiy  the  type  specimen  figured  on  PI. 

VII  of  this  volume. 
Geo.  D.  Ried.     Limnaa  palustris  and  Goniobasis  virginica  from  Deep  River, 

Connecticut. 
Jos6  N.  Rovirosa.    Twenty-four  species  of  land  and  fresh  water  mollusks  from 

Tabasco,  Mexico.     (For  list  see  p.  388). 
Dr.  B.  Sharp.    Four  jaws  marine  mollusks  from  Nantucket. 
Karl  Sharp.     Aporrhais  occidentalism  Nantucket. 
U.  C.  Smith.     Three  species  of  HydrobiuUe  from  Florida. 
L.  H.  Streng.     Nine  species  from  Panama;  two  from  the  Sandwich  Islands. 

E.  G.  Vanatta.    Ten  species  of  Helix^  Succinia  and  Zonites  from  Pennsylvmnia 
and  New  Jersey. 

T.  W.  Vaughan.     Fifteen  species  of  fresh-water  shells  from  Louisiana. 

G.  E.  and  A.  H.Verrill,  Cyclotus  amethystinus,  Helicina  velutima  and   VagtH' 

ulus  punctcUissimus^  from  Dominica, 
Robert  Walton.     Four  species  of  land  shells  from  Roxborough,  Pa. 
Joseph  Willcox.    A  large  number  of  recent  and  fossil  mollusks  of  the  United 

States. 
H.   W.  Winkley.     Four  trays  of    mollusks  from  Maine  and  Princf  Edward 

Island. 
G.  W.  Wright.     Thirty  species  of  marine  shells  from  New  Zealand. 

Vertebrate  Fossils. 

Mexican  Expedition,  1890.     Fragment  of  tooth  oi  Elephas primigenius^  Valley  of 
Tequixquiac. 

Benjamin  Sharp,  M.  D.     Shark's  teeth  (Miocene),  South  Carolina  ;  DiphmyUus 
humiiist  from  Green  River,  Wyoming. 

Samuel  G.  Dixon,  M.  D.    Two  molars  of  Equus  frateruus  \  Shark's  teeth  and  four 
trays  of  Mammalian  remains  irom  Bolton  Mines,  South  Carolina. 

J.  £.  Ives.     Patella  of  Equus  major  from  Camden,  N.  J. 

J.  P.  Lesley.    Vertebrate  remains  from  Triassic  coal  beds  of  Egypt,  North  Caro- 
lina. 

F.  M.  Naglee.    Teeth  of  Carcharodon  megalodon^  South  Carolina. 

H.  G.  Woodman.     Slab  of  Triassic  shale,  with   foot  prints  and  ripple  marks, 
Frenchtown,  N.  J. 

Invertebrate  Fossils. 

Conchological  Section.     Nine  trays  of  fossil  Helices  from  Miocene  of  Germany. 
Rev.  J.  P.  Lundy.     Twenty- five  trays  of  Cambro-silurian  invertebrate  fossils  from 

Lake  St.  John,  Quebec,  Canada. 
Homer  Squyer.     Hemiaster  humph reysanus^  Cretaceous,  Montana. 
K.   A.  Peneeke,  M.  D.      Three   trays   of  fossil   land  shells,  from  Steiermark, 
Germany.     Lewis  Woolman.     Fossiliferous  pebbles  from  Barnegat,  N.  J. 
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W.  J.  Fox.     Fossil  corals  from  Jamaica. 

H.  A.  Pilsbry.     Twelve  trays  of  Cretaceous  fossils,  from  Farmingdale,  N.  J. 

Joseph  Willcox.     Sixteen  trays  of  invertebrate  fossils. 

Saml.  G.  Dixon,  M.  D.     Fossil  corals  from  Bolton  Mines,  South  Carolina. 

Purchased  from  F.  L.  Sarmiento.     Eighty-nine  trays  of  fossil  crinoids  and  four 

of  other  invertebrate  fossib,  principally  from  Burlington  Co.,  Iowa;   seven 

trays  of  cretaceous  fossils  from  Brazil. 

Plants. 

W.  G.  Warden  and  Chas.  E.  Smith.  Four  hundred  and  twenty-eight  species  of 
phanerogamic  plants,  sixteen  lichens  and  twenty-six  fungi,  collected  by 
J.  Bornmiiller  in  Pontus  and  Galatia,  Asia  Minor,  in  1890. 

Charles  Schaeffer,  M.  D.  Hough's  American  Woods,  Part  II.,  embracing  twenty- 
five  species  in  twenty -six  sets  of  sections,  with  descriptions,  keys,  index  and 
title  page. 

In  exchange  for  duplicate  set  of  Sullivant's  Musci  Alleghenienses : — Two  hundred 
and  seventy- Bve  species  of  plants  collected  by  Dr.  Thomas  Morong  in  Central 
Paraguay  in  1888-90. 

U.  S.  Department  of  Agriculture,  Botanical  Division.  Twenty-four  species  of 
Hepaticse,  collected  in  Georgia  and  Florida  by  Prof.  L.  M.  Underwood ;  thir- 
teen  species  of  Hepaticse,  collected  in  California  by  the  same ;  two  species  of 
Peronospora,  from  District  of  Columbia  and  Illinois. 

Prof.  N.  L.  Britton,  Columbia  College  Herbarium.  Seventy-one  species  of  plants 
collected  in  British  Guiana,  by  Jenman  in  1888. 

Prof.  Jos^  N.  Rovirosa.  Fifty-one  species  of  plants  collected  by  him  in  Tabasco 
and  Chiapas,  Mexico. 

Edwin  Faxon,  Jamaica  Plains,  Mass.  Series  of  specimens  illustrative  of  the 
Sphagna  of  New  England,  consisting  of  seventeen  species  in  twenty-seven 
forms  and  varieties,  supplementing  series  received  in  1891. 

Thomas  Meehan.  Twenty-one  species  of  plants  collected  by  Mrs.  Meehan  at 
Lake  Worth,  Florida ;  one  hundred  and  thirty-five  species  of  Australian  plants, 
and  two  marine  Algae,  received  from  Baron  Ferdinand  von  Mtiller;  seventy- 
nine  species  of  plants,  mostly  cultivated  and  exotic. 

J.  Bernard  Brinton,  M.  D.  Twenty-five  species  of  plants  collected  on  Merritt's 
Island,  E.  Florida,  by  A.  A.  Baldwin  in  1892 ;  eight  species  mostly  from 
Pennsylvania  and  New  Jersey. 

W.  W.  Jefferis.  Ten  species  of  phanerogams  and  feins,  and  thirty-six  mosses 
from  the  Swiss  Alps ;  twenty  species  of  plants  from  the  Swiss  Alps. 

Roberts  Le  Boutillier.  Catasetum  viridi-ftavum  H,  a  cultivated  orchid,  native 
of  Mexico:  Cypriptdium  bellatulum^  a  cultivated  orchid,  native  of  Asia. 

John  H.  Redfield.  One  hundred  and  sixty-four  species  of  plants  collected  by  Dr. 
Thomas  Morong  on  the  Pilcomayo  River,  Paraguay,  in  1888-90  \  ten  tpedes 
of  North  American  plants ;  thirteenth  and  fourteenth  Decades  ol  Undtr- 
wood's  Hepaticae  Americans;  polished  section  of  the  wood  of  Cer€§imrpms 
ledifolius  (Mountain  Mahogany  so-called),  collected  in  Utah  by  the  late  Dr. 
C.  C.  Parry ;  two  hundred  and  sixty -six  species  of  plants  collected  by  C.  0. 
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Pringle,  in  the  Mexicanprovincesof  Jalisco,  San  Luis  Potosi  and  Michoacan  in 

1891. 
University  of  Pennsylvania,  through  Prof.  Joseph  T.  Rothrock.    One  hundred  and 

forty-eight  species  of  plants,  collected  by  him  in  Jamaica  and  the   Bahama 

Islands  in  the  winter  of  1890-1891. 
Edward  Rand  and  John  H.  Redfield.    Thirty-one  species  of  plants  from  Mount 

Desert,  Maine,  continuing  the  series  illustrative  of  the  flora  of  that  island. 
S.  N.  Rhoads.    Thirty-one  species  of  plants,  collected  by  him  in  the   Santa 

Catalina  Mountains  of  Arizona,  June,  1891. 
Thomas  Meehan,  John  H.  Redfield  and  others.    Four  hundred  and  sixty-one  species 

of  plants  collected  by  P.  Sintenis  in  Asia  Minor,  Armenia  and  Kurdistan,  in 

1888-1890,   determined   by    Stapf    and    Haussknecht;    three  hundred   and 

thirty-seven  species  of  plants  collected  by  Sintenis  and  Bommiiller  in  Macedo> 

nia  and  Greece  in  1891. 
West  Greenland   Expedition    1891,  under  charge   of    Prof.   Angelo   Heilprin. 

Twenty-seven  species  of  Mosses,  collected  by  Dr.  W.  A.  Burk,  and  determined 

by  Mrs.  N.  L.  Britton  and  Messrs.  Brotherus  and  WarnstofT. 
Ellis  and  Everhart.     Twenty-eighth  Century  of  North  American  Fungi,  received 

in  exchange  for  duplicate  earlier  Centuries,   from  Estate  of  Dr.  George  A. 

Martin. 
Benj.  Sharp,  M.  D.         Fruit  of  Gru-gru  Palm  {Aiphanes  corallma  Wendl.), 

from   Tobago,  W.   I. ;    Spines   or    excrescences   from   a   tree   in    the   same 

island. 
W.  S.  W.  Ruschenberger,  M.  D.     Photograph  of  a  gigantic  Live  Oak  in  Magno- 
lia Cemetery,  Charleston,  S.  C. 
Isaac  C.  Martindale.     Abnormal   growth    of  Polyporiis  luciduSf  a  fungus  grown 

under  the  floor  of  an  old  building  at  Black  River  Falls,  Wisconsin,  collected  by 

Dr.  Lucy  A.  Armadale. 
A.  C.  W.  Beecher,  M.  D.     Capsule  of  a  species  of  Martynia^  probably  M.  lutea. 
Miss  Nuttall.     Seeds  of  Adenopellis  Colliguaya^  inhabited  by  larva  of  Carpocapsa 

saltatrix. 
Miss  Maud  G.  Waring  through  Thomas  Meehan.     Seventy-one  species  of  plants 

from  vicinity  of  Bloomfield,  San  Juan  Co.,  New  Mexico. 
Herbarium  of  Harvard  University.     Six  hundred  and  ninety-two  species  of  plants 

from  Estate  of  the  late  John  Ball,  President  of  the  London  Alpine  Club,  col- 
lected for  the  most  part  in  Southern  Europe  by  himself. 
Geo.  W.  Holstein.     Ten  species  of  plants  collected  by  him  in  the  Staked  Plains 

of  Texas. 
Prof.  Thos.  C.  Porter.     Eighteen  species  of  plants  from  vicinity  of  Easton,  Pa.. 
T.  S.  Brandegee.     Two  hundred  and  sixty-eight  species  of  plants  collected  by 

him  in  the  peninsula  of  Lower  California,  1890  to  1892. 
Alexander  McElwee.     Cytisus  scoparitis  Link,  from  near  Media,  Pa. 
Mrs.  Mary  B.  Conard.     Brassavola  acaulis  Lindl.  (?)  a  cultivated  orchid,  native  of 

Panama. 
Henry  C.  Chapman,  M.  D.     Branch  of  Citrus  trifoliata  L.  with  ripe  fruit,  from 

Zoological  Garden,  Philadelphia. 
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Fossil  Plants. 
W.  W.  Jefferis.    Arthrophycus  harlani^  Niagara  Falls,  N.  Y. 

Minerals,  Rocks,  etc. 

W.  W.  Jefferis.  Two  large  crystals  of  Muscovite,  Pennsburg,  Chester  Co.,  Pa,, 
Hypersthene,  Lake  George,  N.  Y. ;  Iron  Pyrites,  Falls  of  French  Creek,  Pa. ; 
Drusy  Quartz,  Concord,  Delaware  Co.,  Pa. ;  Diaspore,  Chester,  Mass. ;  Quartz, 
Lewis  Co.,  N.  Y. ;  Siderite  in  Limonite,  Center  Co.,  Pa. ;  mass  of  botryoidal 
Quartz,  Yellowstone  Park  ;  nineteen  trays  of  other  minerals  and  rocks. 

Theodore  D  Rand.  Randite,  Frankford,  Philadelphia;  Native  Magnet,  Sugar- 
town,  Pa, ;  limestone  in  serpentine,  Copesville,  Pa. ;  Bauxite,  Arkansas ;  six- 
teen  trays  of  other  minerals. 

H.  G.  Ives.  Nodule  of  Pyrite,  Germany ;  Actinolite,  Delaware  Co.,  Pa. ;  Corun- 
dum, pseudomorph  after  Spinel,  Franklin,  N.  J. ;  Alunogen,  Philadelphia. 

U.  C.  Smith.     Twelve  trays  of  minerals ;  Ringing  Rock  from  Schwenksville,  Pa. 

W.  Kennedy.     Fulgurites,  S.  Vineland,  N.  J. 

Joseph  Willcox.     Phosphorite,  Cypress  Co.,  Florida. 

Alfred  O.  Deshong.     Three  trays  of  minerals,  Leiperville,  Del.  Co.,  Pa. 

Edwin  MacMinn  (in  exchange).  Eleven  trays  of  minerals  from  Snake  Hill, 
Jersey  City,  N.  J. 

S.  W.  Morton,  M.  D.  Quartz,  Rondout,  N.  Y. ;  Banded  Agate  and  Smoky 
Quartz. 

Heirs  of  the  late  John  Warner.     Nine  bottles  of  earths. 

West  Greenland  Expedition,  1891.  One  large  meteorite  (Tellurite?)  and  four 
small  specimens  from  Ovifak,  Greenland. 

D.  N.  McCadden.     Iron  concretion,  Cape  May,  N.  J. 

Benjamin  Sharp,  M.  D.     Fragment  of  stalactite,  from  Tobago. 

C.  S.  Welles.     Moonstone  and  limestone,  from  Media,  Pa. 

W.  W.  Potts.     Pyrite  and  Lignite,  Montgomery  Co.,  Pa. 

W.  H.  White.     Massive  Siderite,  Montgomery  Co.,  Pa. 

H.  C.  Borden.     Chabasite  and  Bucholzite,  from  Philadelphia. 

H.  C.  Chapman,  M.  D.  Fragment  of  boulder  from  Mt.  Desert,  and  specimen  of 
clay. 

Abraham  Meyer.  Nine  trays  of  rock  specimens  from  Lycoming  and  Tioga  Co., 
Pa. 

A.  E.  Foote,  M.  D.     Chrysoberyl,  from  Greenwood,  Maine. 

John  Ford.     Bucholzite,  Philadelphia. 

Joshua  Hunt.    Calcite,  Avondale,  Pa. 

Lewis  Woolman.     Concretions  in  clay,  Camden,  N.  J. 

J.  D.  Winsor.     Two  weathered  rocks,  Islesboro,  Me. 

F.  Graff.     Stibnite,  Japan. 

Ignace  Domeyko.  Nine  trays  of  minerals  fiom  Chili,  Bolivia  and  the  Argentine 
Republic. 

H.  G.  Bryant.     Labradorite,  N.  W.  River,  Labrador. 

Mrs.  A.  M.  Thacher.  Crystalized  Stalactite,  Weirs  Cave,  Virginia ;  and  Quartz 
Crystals,  Middlesex,  Herkimer  Co.,  N.  Y. 
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J.  E.  Richardson.     Joesitc,  from  Trondhjem,  Norway. 

Microscopy,  etc. 

Miss  Gertrude  J.  Kenderdine.  Microscope  and  complete  outfit ;  dissecting  micro- 
scope and  100  slides. 

Christian  Febiger.  Collection  of  about  10,000  slides  of  Diatoms,  and  specimens 
of  diatomaceous  earths,  made  by  Col.  Christian  Febiger. 
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Acanthias 

Acanthinula 

Acavus 

Accipiter 

Aceratherium 

Acipenser 

Acipenseridse 

Acris 

Acrosoma 

Acasta 

Adelonycteris 

Admestina 

Aegialitis 105,  118. 

Acgista 214, 

Aelurodon 

Aeschrodomus 

Aetobatidae 

Aetobatis 

Agalena 

Agalenidse 14, 

Agancus 

Agelaius 108, 

Agriochoerinse 

Agriochoerus 414, 

Agroeca 

Ajaja 

Albaoora 

Allc 

Allodiscus 

Allognatbus 394, 

Alopias 

Alopiidae 

Alosa 243, 

Amaurobius 

Ambloctonidse 

Ambloctonus 292, 

Amblypoda 

Amblystoma 

Ammodramus 109,  112, 

Ampelita 

Amphicyon 

Amphidozotherium 

Amphilestes 

Amphioxus 

Amphispiza 

Ampullaria 

Amsonia 

Amynodon 


234  «  Anacodon 300 

896      Anaptomorpbus 212,  418 

391    I   Anarta 16S 

114      Anas lUl,  112 

431   I  Anchippus 826 

241       Anchitherium 326,  411 

241       Ancyloceras 141 

338      Anguilla 244 

49       Anguillidae 244 

898      Anisonchus 428 

217      Anodonta 889 

78      Anoglypta 400,  408 

160  I   Amhias 261 

898      Antrostoinus 106 

425      Anyphsena 22 

402  I   Aphelocoma 119 

240      Aphelops 432 

240      Apocynaceae 162 

27  ,   Apogon 261 

28  Apogonidse 261 

165      Aquila 114 

120   I   Aralia 877 

484      Araliaceae 166 

434      Arconaia 182 

28  Arctictis 426 

101      Arctocyon 292,  420,  421 

256      Arctocyonida 292-298,  420 

146      Ardea 102,  118 

402      Arenaria 106 

395      Argiopa 49 

233      Argynnis 157 

238       Argyrodes 81 

244      Argyroepeira 50 

29  Arianta 892 

202      Artiodactyla 483 

812      Arvicola 407 

439      Asclepiadaceae 162 

332      Aster 884 

152      Astia 78 

404      Atbcrina 252 

425      Atbcrinida 252 

424      Aitidce 13.    78 

415      Attus 76 

232      Aulonia 78 

120      Aulopus.... 244 

338      Auriparus 111.  125 

162      Baculites 136-141 

431       Balantioptcryx 217 
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Balistes 278 

Balistida? .^ 278 

Barbarca 169-171 

Barbus 242 

Bascanium 885 

Bassaris 217 

Bathmodon 439 

Bathyopsis 439 

Bathyphantes : 44-46 

Batrachus 219 

Belogona 390,  391 

Bclone 249 

Blenniida; 275 

BlcDnius 276,  276 

Bombus 134,  135 

Bombycidae 158 

Boops 266 

Borophagus '. .«..  826 

BoUurus 102 

Bothus 277 

Box 266 

Branchiostoma 282 

Branch iostomatidac 232 

Bubo 116 

Buccinum 328 

Bufo 332,  337 

Bulimulus 218 

Buteo 105,  114 

Cakile 377 

Calcarius 15] 

Callionymida? 274 

Callionymus 274 

Caliipepla 114 

Calonyction  383 

Calymna 402 

Camcxna 397,  398 

Camajnella 397,  398 

Camoenella 388 

Campanula 375,  376 

Campyloea 35)2,  393,  394 

Canopy  lorhyncus 124 

Canimartes 327 

Canistrum 399 

Cantharus 265 

Capros 258 

CaracoHna 3^)3 

Caracolus 128,  214,  390,  397,  398 

Carangidiv 257 

Carassius 220,  242 

Carcharias 233 

Carchariidiu 233 

Carcharinus 234 

Carcharodon 233 

Carcinodon 323 

Cardellina 124 

Cardinalis 110.  121 

Carduus 367-3t)4 

Carpodacus 120 


Carthamus 857 

Canim 161 

Cathaic* 393 

Catharista 105 

Cathartes ..105,  114 

Catherpes 124 

Catulus 283 

Centaurea 857 

Ccntetidae 292 

Centracanthus 268 

Centrina 236 

Cephalacanthidse 273 

Cephaloptera 241 

Cephalotes 173 

Ccpola 259 

Ccpolidae 259 

Cepolis 398 

Cepphus 145 

Ceratinella 31-33 

Ceratinopsis 33 

Cercolcptes 217,  426 

Cercopithecus 206 

Certhia 125 

Cerylc 106, 112,  116 

Chaetura 107 

Charadrius 105 

Charax 263 

Charopa 4«1,  402 

Charopidiu 401,  402 

Chelidon 110, 122.  152 

Chelydra 333 

Chilolrema 392 

Chioiaera 241 

Chimseridae 241 

Chloritis 393,  397,  398,  399 

Chloroea 393 

Chondestes 109,  120 

Chondropoma 338 

Chordeiles 107,  116 

Chorophilus 333,  337 

Chriacus 295,  415 

Chromis 271,  3as,  337 

Chrysochlorididce 292 

Chrysodomus 328 

Chrysophrys 263 

Cicurina 26 

Cistudo 383 

Clsenodon 298,  420,  421 

Clivicola 110,  122 

Clubiona 20-22 

Clupea 243,  244 

Clupeidcx 242 

Cnemidophorus 3.'54,  337 

Cnicus 357 

Coccyzus 106 

Cochlostyla 395 

Coelotes ..24-26 

Colaptes 116 
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Colias 166 

CoHnus 105 

Columba 112,  114 

Columbigallina 112,  114 

Conger 246 

Congridse 246 

Conifene ^  164 

Conoiyctes 323 

Comia 335,  337 

Contopus 108,  118 

Corasia 393 

Coriarachne 57 

Cornicularia 84 

Cornus 376,  377 

Corvus 119,  152 

Coryda 893,  395 

Coryphaena 253 

Coryphsenid% 253 

Coryphodon ; 439 

Craspedaria 393 

Crecoides 226 

Crenilabrus 270,  271 

Cristiceps 276 

Cristigibba 399 

Crotalophorus 336,  337 

Crotalus 336,  337 

Croapshytus 335,  337 

Crotophaga 106 

Cryptus 134 

Ctenolabnis 271 

Cuscuta 383 

Cyanocitta 119 

Cybceus 23 

Cyclophorus 338 

Cyclopidius 435 

Cyclosa 49 

Cycloius 338 

Cylindrella..., 338 

Cynocephalus 212 

Cynohyaenodon 292 

Cyprinidae 242 

Cyprinus 242 

Cyrtonyx  114 

Cysticopsis 214,  397 

Cystophora 424 

Dactylopterus 273 

Daedalochila 400 

Dalibarda 371,  372 

Dasyatidi^ 240 

Dasyalis 240 

Dasychira 158 

Dasyurus 412 

Decapterus 257 

Deltatherium,  292,  3(18,  418,  419,  421 

422 

Dendrocygna 112 

Dendroica Ill,  123,  152 

Dendryphantcs 74,     75 


Dentellaria 215,  390,393,  398 

Dentellocaracolus 373 

Dentex 263,  267 

Desmatotherium 431 

Diachoea 329 

Diacodon 292 

Diaglyptus 402 

Dialeuca 395 

Dicentrarchus 259 

Dichobune 437 

Dichodon 488 

Dicotyles 414,  438 

Dictyna 27-29 

Didelphodus 292,  311 

Didymictis 292,  318,  419,422,  425 

Dinictis 425 

Diplacodon 432 

Diplodus 261-263 

Diplostyla 43 

Dipoena 31 

Dissacus 303,  418,  420 

Dolcrus 133 

Dolomedes 73 

Dorcasia 393 

Drassidse 14 

Drapetisca 44 

Drassus , 19 

Drexclia 127,  128 

Dromatherium 405 

Dryobates 106,  116 

Dysderidse 13 

Echelidse 247 

Echelus 247 

Echeneis 253 

Echineididie 253 

EUipsodon 298 

Elona 392 

Embernagra 109 

Empidonax 119,  152 

Endodonta 400,  401,  402 

Engraulis 244 

Entelurus 250 

Epeira 49,  127 

Epeirida 14,    49 

Epiblemum 78 

Epichriacus 296,  421 

Epincphclus 260 

Epiphallophora 391,  397 

Epiphrngmophora —  394 

Equus 226,  227,  228 

Ereraina 392 

Ereunectes 104 

Ericaceae 372 

Erigone 41 

Ens 77 

Ero 30 

Erynguim 166 

Eschatius 4.36 
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Escholtzia 454 

Esocid^e 249 

Esox 249 

Eucalodium 338 

Eucitharus 277 

Eugenes 117 

Euhadra 393 

Enlota 392,  393 

Eumeces 334 

Euparypha 392 

Euphrasia 366 

Eupleres 426 

Eurycampta 394 

Eurycratera 393 

Eurycrateria 398 

Euryopsis 31 

Eutaenia 336,  337 

Exocoetidae 249 

Exocoetus 249 

Exolytus 134 

Falco 105, 114,  160 

Felis 217 

Flcsus 277 

Fragaria 371 

Fruticicola 392 

Fulica 113 

Fulmarus 149 

Gadidae 276 

Gadus 276 

Galecynus 425 

Gaieus 234 

Gallorhinidae 234 

Gallinula 113 

Gaura 367 

Gavia 148 

Gaylussacia 374 

Gelochelidon 101 

Gclocus 437 

Gcococcyx 106,  116 

Geothlypis Ill,  124 

Geotrochus 393 

Gerontia 401,  402 

Glandina 338 

Glaucopteryx 159 

Glypterpes 394 

Glyptostoma 396 

Gnaphosa 19 

Gobiidre 274 

Gobius 274,  275 

Goniacodon 301,  421 

Gonostoma 393,  394 

Gorilla 203-212 

Grammonota....'. 34 

Guira 121 

Gymnosarda 254,  256 

Gymnothorax 248 

Gymnura 424 

Habia 121 


Habrocestum 77,    78 

Hadra 397,  399 

Hahnia 27 

Haplocomus 428 

Haplogona 391,  400 

Harporhynchus Ill 

Harengula 242,  243 

Harporhyncus 124 

Harp3ria 173 

Hasarius 77 

Hccla 156 

Helaietes 414,  431 

Helicina 839 

Helicodiscus 402 

Helicophanta 391 

Helix 129,388.392-396 

Helminthophila 123 

Helophora 44 

Hemicycla 392,  393 

Hemicyon 426 

Hemiganus 323 

Hemipsalodon 316 

Hemithlgeus 428 

Hcmitrochus 129,214,  395 

Hcptodon 431 

Heptranchias 234 

Herpestis 217 

Heteroborus 292 

Heterodon 333,  336,  337 

Hexanchidae 284 

Himantopus 104 

Hippa 327 

Hippocampus 249 

Hippotherium 325 

Holbrookia 335,  337 

Holomeniscus 436 

Homalattus 80 

Hyaena 326 

Heyienarctos 425 

Hyaenodon 292,  317,  419,  422 

Hyaenodontidre 292-313,419,  422 

Hyalosagda 213 

Hydrochelidon 101 

Hyodectcs 292 

Hyohippus 326 

Hyopsodus 418 

Hypecoum 454 

Hypericum 378 

Hypisodus 437 

Hypochilidoe 13 

Hypochilus 18 

Hypoptychus 395 

Hyptiotes 52 

Hyrachyus 431,  432 

Hyracodonlidx 430 

Hyracoidea 429 

Hyracotherium... •....* 411,  441 

Hyrax  429 
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Ibcrus 392 

Ichneumon 134 

Icius 76,    77 

Icteria Ill,  124 

Icterus 109,  120 

Ictops 292,  422 

Ilex 167 

Ipomoea 383 

Isectolophus 430 

Isognomostoma 892 

Isomeria 215,  898 

Isunis 233 

Jeanneretia 395 

Julis 271 

JUDCO 120 

Kinoeternum 333,  337 

Labridae 269 

Labrus 269,  270 

Labyrinthus 215,  898 

Lacertilia 334 

Lagopus 150 

Lambdotherium 432,  433 

Lamna 233 

Lamnids 283 

Lanius 110,  122 

Laoma 413 

Laria 158 

Lams 101,  149 

I^thyros 379 

Lepidopus 254 

Lepidotrigla 274 

Leptictidae 292,  422 

Leptictis 423 

I.«ptocephalus 246 

Leptomeryx 436 

Leptotragulus 435 

Leptauchenia 435 

Lcptaxis 392,  898 

Lepus 251 

Leuciscus 242 

Leucochroa 894 

Libera 402 

Lichia 257,  258 

Limnotherinm 212 

Lioyphia 41,     42 

Liochila 398 

Listriodon 438 

Loniccra 379-881 

Lophiidae 278 

Lophiomeryx 434 

Lophius 231,  278 

Lophocarenum 85-88 

Lf^homma 85 

Lota 277 

Loxolophus 297 

Lucerna 129>  215, 

Lupinus '. ...864« 

Luzula ..:.....•.••  99 


Lycsena 157 

Lycosa 64,    68 

Lycosidje 13,    64 

Lysimachia 374 

Lysinoe 394 

Macacus ...  206 

Macrocyclis 404 

Macroon 390,  391 

Macroscelidse 423 

Macularia 392,  393 

Mgena 267 

Malva 452 

Mantidae 241 

Maoriana 402 

Marptusa 79 

Mastodon 227,  228,  489 

Megalonyx 227,  228 

Magascops 106,  116 

Melanerpes 106,  116 

Melanta 154 

Meleagris 105,  114 

Meles 426 

Melctta 243 

Melopelia 126 

Melospiza 109,  121,  162 

Meniscotherium 429 

Merychippus 326 

Merycochoerus 435 

Merychyus 435,  441 

Merlangus 276 

Merluccius 277 

Merula 126.  162 

Mcsodectes 292,  423 

Mesodon 398,  400 

Mesonychidse,  292-303,419,421,  424 

Mesonyx 292,  803,  420,  421 

Mesotapirus 430 

Mcta 12,  49,  127 

Metodontia 893 

Miacidae 292-294.818,  419,  425 

Miacis.... 292.  320 

Micaria 14 

Microclsenodon 302 

Microneta 46-48 

Micropallus 116 

Microphysa 213 

Micn)pus 117 

Milvulus 107 

Mimetus 80 

Mimus Ill,  124 

Mioclanus 292-296,321.413,  422 

Misumena 57 

Mixodectes 417 

Mobula. 241 

Mr^i-  278 

278 

^  277 
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Monarda 4-l9-lo4 

Monesct „ 374 

Monochira* 277 

Monotiopa 873 

Mora 277 

Mngil 860 

Mugilid*.  250-262 


MulIidK.  268 

Mulu  2fi8 

Mursena 247 

Muiteaidse 247 

MuMctide 426 

Muitelui 2'14 

Mycteropcrcn 260 

Mygolidic IS 

Myiarehu? 107,  118 

Myliobalia 240 

MylbomyidK 292 

Nuiohyus 441 

N.(rix..  ....836,  8a7 

Naucraiet...  257 

Neoolemur 218 

Nemalus ]83 

Neon 80 

Neoplianes 29 

NepbiU 127 

NimiaTidip 42-5 

Nocluida;.  log 

Noaulinia.... 217 

Notliarctus 212 

Numenius 104 

Nyclicorax 104 

Nyctidromus 10»J 

Nymphalidie 1.57 

Nymph«ea 308 

Obba 383,897,  308 

Oblida „ 266 

Ochthephila _  393 

Ocyale 73 

CEnothera 3O8 

Onychod«clcs 323 

Ophiboliu 33.5,  337 

Ophidia sai 

Ophidion 276 

OphiUlae ^Tfi 

Ophiocten 360 

Opiiisoma :;46 

Ophisaridu: 247 

OphUurus 847 

Oreodon 48.'i,  441 

Orcodonlida:.  433,  434,438,  441-443 

Otniihogalum |(Si» 

Onhagoriscus 278 

Oslrca, „.!'.'.'.'.'.!!'.!! "' 


.-.3uO.  :i 


Oxali* 288 

OxysHia 292,  314,  418,  419.  422 

OxyxQidx 292 

OiyckenidEE 294 

Oiyclienui 296 

Oxychona 895 

Oxycloenus 419 

Oxynotus „  236 

OxypliU 67 

Oxyrhina 238 

Pachysma 304.  420 

Pachychilas 168,  839 

Pachygnalha 61 

Pagellus 263 

Pagrus 268 

Palxometyx 437.  438 

Palaeonic;id!e 294 

Palseonkiii 292.  311,  418,  419.  422 

Pa'eewyops 432.  433 

PalEcoibcriidK 430 

I^ndion 106 

Pluilolambda 489 

Patitt>I«Us      292.433.  487 

Papuina 397.  899 

Parabuleo.. 105 

Paiacenltopristis         260 

Paradoiodoii 822 

Parahippu>..                826 

ParBl«pidid:e 244 

ParalcKii 244 

Parasifurus 241 

Paraioreii 423 

Pardosa 68-71 

Panhena 398 

Panis  Ill,  12.5 

Passaiina 121 

Passerina 110 

PalriofelU 2!>2,  313 

Patnla 4(10.  4lll,  402 

Pedint^ra 404 

Pelamys 266 

Pelycodus 2H5,  415 

Penlacodon 236 

Perca 266 

Perclnetus 438 

I'crcid^c 2fi8 

Periplychid.-!.- 421).  428,  429 

PeriptychuK 428 

Perisiedion 273 

Peristelhion 273 

Petasia 3il3 

Pelrocbelidon 1 10 

Petrjmyion  232 

I'etroniV2omidii; 232 

Peucaea US,  121 

Phacus^a 40-'.  40.1 

Phalaerocotax'.'.'.V.V.*.'.'.'.!!'.!'.'.'.!'.!!!!!.'  101 
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Phalaenoptilns 116 

Phalaropus 150 

Phania 391 

Phcnacodomidae 427,  430 

Phenacodus 413,  427 

Phenacohelicidae 401,  402 

Phenacohclix 402 

Phidippus 73 

Philseus , 74 

Philodromus 59-64 

Phocidac 424 

Pbolcomma 31 

Phrixgnathus 403 

Phrurolithus 22 

Phrynosoma 335,  337 

Phycis 276 

Phyllostomidae 173 

Picridse 156 

Pieris 381 

Rnicola 152 

Pipilo 121 

Piranga 110,  122 

Pirata 71 

Pithecistes 435 

Pityophis .; 335,  337 

Pitys 401 

Plagioptycha 129,  396,  396 

Planispira 397,  399 

Platophrys 277 

Plebccula 392 

Picctotropis 393 

Pleclrophenax 151 

Plesiarctomys 426 

Pleuronectes 277 

PJeuroneclidse 277 

Pliauchcnia 228 

Plusia 158 

Pcecilochroa 19 

Poebrotherium 435,  436 

Polioptila 112,  125 

PoUachius 276 

Polyborus 105,  114 

Polydontes 398 

Polygonum 163,  384 

Polygyra 128,  400 

Polygyratia 404 

Polygyrella 4()0 

Polymita 395 

Polyplacognatha 391,  403 

Polyporus 165 

Polyprion - 261 

Pomacentridx 271 

Pomalia 892 

Pom  atom  idse 258 

Pomatomus 258 

Potamanax 340 

Potamogalidoe 292 

Praticolella 400 


I 


Procamelus 414,  436,  438,  440,  443 

Procavia 429 

Procyon 217,  426 

Procyonidse 426 

Prodremotherium 437 

Proboscidea 439 

Progne 110,  122 

Prosthesima 17-19 

Prothelidomus 393 

Protochriacus 296 

Protogonodon 322.  427 

Protogonia 413,  415,  427 

Protohippus 325 

Protopsalis 293.  316 

Protoreodon 433 

Proviverra 292,  311,  419 

Proviverridae 292-294,  807 

Psaltriparus 125 

Psetta 277 

Ps^udogryphus 114 

Pterodon 292,  422 

Pteropus 172 

Punctum 403 

Pycnogonum 142 

Pyrocephalus 108,  119 

I^rochilus 891 

Pyrola 374 

Pyrrha 402 

I^rrhuloxia 110,  121 

Quercytherium 292,  422 

Quiscalus 109 

Raja 237-240 

Rajidse 237 

Rallus 104 

Rana 333 

Ranunculus 168 

Raphanus 381 

Recurvirostra 104 

Regulus 125 

Remora 253 

Rhagatherium 437 

Rhinobatidac 236 

Rhinobatus 236 

Rhinoceros 432 

Rhombus 277 

Rhus 368-371 

Rhynchonycteris 217 

Rhynchops 101 

Rissa 149 

Rubus 371,  384 

Runcinia 59 

Sagda 213-215.  396 

Saitis 78 

Salientia 332 

Salmo 244 

Salmonidae 244 

Salpinctes 124 

Sarcothraustes 802,  421 
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Sarda 2o6 

Sardineila 242 

Sargus 261-263 

Satsuma 393 

Saurus 244 

Saxicola 152 

Sayornis 118 

Scapbites 140 

Scatharus 265 

Sceloporus 336 

Sciaena 269 

Sciaenidae 269 

Sciurus Ill 

Scomber 254 

Scombresox 249 

Scombridae 254 

Scorpaena 274 

Scorpaenidae 274 

Scylliorhinidae 233 

Scylliorhinus 23.^ 

Scyllium 283 

Seiranidae 259 

Scrranus 259,  260 

Sctophaga 124,  162 

SiaUa 126 

Siluridae 241 

Silurus 241 

Simplicaria 402 

Singa 49 

Sinopa 308,  419,  420,  422 

Sipbonostoma 250 

Sitta 125 

Smaris. 267 

Solaropsis 404 

Solea 277,  278 

Somateria 149 

Sparidae 261 

Spams 263,  264 

Spatula 101 

Spea 883,  337 

Spcotyto  112 

Spbyraena 263 

Sphyraenidae -253 

Sphyrna 284 

Sphyrnidac 284 

Spicara 267,  268 

Spinus 120 

Spirifer 350 

Spiropalpus 84 

Spondyliosoma 265 

Squalida} 234 

Squalus 234 

Squatina 236 

Squatinidae 236 

Steatoda 31 

Stelgidopleryx 110.  122 

Stellaria 166 

Stemonyphantes 43 


Stenotrema 400 

Stercorarius 146 

Sterna 101 

Stolephoridae 244 

Stolephorus 244 

Stomateidae 258 

Stomateus 258 

Streptostyla 338 

Strix 112 

Strobila 403 

Strobilops 403 

Stumella 108 

Stylodonta 391,  395 

Siypolophus 292.  419 

Suteria 402 

Symphemia 104 

Symphodus 270,  271 

Synageles 80 

Synemosyna 80 

Syngnathidae 249 

Syngnathus 250 

Synodontidae 244 

Synodus 244 

Syrnium 106,  115 

Systemadon 480 

Tachea 392.  393 

Tachycineta 122 

Talpidae 292,  424 

Taxidea 217,  426 

Tectula 893 

Tegenaria 26 

Telmatherium 433 

TestudinaU 333 

Tcstudo 226 

Tetrabclodon 226,  227 

Tctraclaenodon 299,  421.  422 

Tetragnatha 61 

Thalassia 402 

Thalassohelix 402 

Thalossoma 271 

Thargalia 15-17 

Thcleophalla 390,  396 

Thelidomus 215,  393,  398 

Therididae 14.     30 

Theridium 30 

Thcrasia 402,  403 

Thinocyon 321 

Thinohyus 438 

Thomisidae 14,    62 

Thryothorus 111.  124 

Thynnus 254,  266 

Tibellus 69 

Tinea 242 

Titanoeca 29 

Titanotheriidac 430 

Titanotherium 432,  433 

Tmarsus 69 

Tmeticus 38-41 
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Torpedinidae 236 

Torpedo 236 

Totanus 104 

Trachela 22 

Trachinidse 272 

Trachinus 272 

Trachurus 2o7 

Trachyptenis 259 

Trachypteridae 269 

Tragulus 436 

Triccntes 297 

Trichiuridse 254 

Trichiurus 254 

Triconodon 412,  415 

Tiifolium 378 

Trigla 273 

Triglidse 273 

Triisodon 292,  300,  421 

Triisodontidae 294,  300,  421 

Tringa 104 

Tringo 150 

Trionyx 334,  337 

Triodopsis 393,  4(i0 

Tripterygion 276 

Trochilus 107,  117,  118 

Trochomorpha. 400,  402 

Troglodytes 125 

Trutta 244 

Trygon 240 

Tupaiidae 423 

Turdus 125 

Tursiops 289 

Tyrannus 107,  118 


Typhle 250 

Uloborus 52 

Umbrina 269 

Unio 131,  839 

Uranoscopidae 272 

Uranoscopus 272 

Una 146,  162 

Urodela 832 

Urosalpinx 328 

Ursus 425 

Valerianacese 166 

Vallonia 393,  396 

Vampyrus 217 

Vinca 162 

Vireo Ill,  122 

Viverravus 321 

Viverridae 426 

Xerophila 892 

Xiphias 263 

Xiphiidae 253 

Xiphodontherium 437 

Xyrichthys 271 

Xysticus 62-57 

Yoldia 360 

Zenaidura 105,  126 

Zcnidae 258 

Zeus 258 

Zonites 394 

Zonitidae 389 

Zoogenites 402 

Zygaena 234 

Zygoballus 80 
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Additions  to  the  Museum. 

Allen,  Harrison,  M.  D.  On  tbe  Molars 
of  Pieropine  Bats,  1 72.  On  the  ce- 
phalo-humeral  muscle  and  the  so- 
called  rudimental  clavicle  of  Carniv- 
ora,  217.  On  the  foramen  magnum 
of  the  common  Porpoise,  and  on  a 
human  lower  jaw  of  unusual  size. 
289. 

Banks,  Nathan.  The  spider  fauna  of 
the  Upper  Cayuga  Lake  Basin,  11. 

Bates,  Henry  Walter,  announcement  of 
death  of,  129. 

Biological  and  Microscopical  Section, 
report  of,  494. 

Botanical  Section,  report  of,  498. 

Brown,  Amos  P.  The  development  of 
the  Shell  in  the  coiled  stage  of  Bacu- 
liies  compressus  Say,  127,  136. 

Bryant,    Henry   G.     Address  on    the 
Grand  Falls  of  Labrador  (no  abstrac 
10. 

Chapman,  Henry  C,  M.  D.  Observa- 
tions on  the  brain  of  the  Gorilla,  10, 
203.  Note  on  the  geology  of  Mt. 
Desert  Island,  350. 

Conchological  Section,  report  of  the, 
495. 

Cope,  Edw.  D.  A  contribution  to  a 
knowledge  of  the  fauna  of  the 
Blanco  Beds  of  Texas,  225,  226. 
The  Batrachia  and  Reptilia  of  North- 
western Texas,  324,  331.  On  a  col- 
lection of  Batrachia  and  Reptilia 
from  Washington  and  British  Colum- 
bia, 324.  On  the  permanent  and 
temporary  dentitions  of  certain  Three- 
toed  Horses,  325.  A  Hyivna  and 
other  Carnivora  from  Texas,  326. 

Corresponding  Secretary,  re])ort  of,  488. 

Cummins  D.  B.,  announcement  of 
death  ot,  216. 

Curators,  report  of,  491. 

Dohrn,  C.  A.,  announcement  of  death 
of,  216. 

Dougherty,  Wm.  H.,  announcement  of 
death  of,  153. 

Elections  during  1892,  508. 

Entomological  Section,  report  of  497. 


Foote,  A.  E.,  M.  D.  A  meteoric  stone 
seen  to  fall  at  Bath,  South  Dakota, 
353. 

Formad,  Henry  F.,  M.  D.,  announce- 
ment of  death  of,  225. 

Fox,  Wm.  J.  Report  on  the  Hymen- 
optera  collected  in  West  Greenland, 
10.  133. 

General  Index,  528. 

Greene,  Edward  L.  Eclogae  Botanicse, 
No.  1,  367. 

Hayden  Memorial  Geological  Award, re- 
port of  Committee,  354. 

Heilprin,  Angelo.  Appointment  as 
Leader  of  Peary  Relief  Expedition, 
10.  Report  of  Peary  Relief  Expe- 
dition, 290.  Report  of  Professor  of 
Invertebrate  Paleontology,  500. 

Hockley,  Thomas,  announcement  of 
death  of,  154. 

Horfman,  Horace  Addison  and  David 
Starr  Jordan.  A  catalogue  of  the 
Fishes  of  Greece,  with  notes  on  the 
vernacular  names  now  in  use  and 
those  employed  by  classical  authors, 
218,  2:30. 

Index  to  Genera,  519. 

Ives,  }.  E.  A  new  species  of  Pycno- 
gonum  from  California,  128,  142. 

Jefferis,  Wm.  W.  Report  of  the  Cura- 
tor of  the  William  S.  Vaux  Collec- 
tions. 502. 

Jessuj)  Fund,  report  on,  504. 

Keller,  Ida  A.  The  phenomenon  of 
fertilization  in  the  flowers  of  Mon- 
arda  fistulosa,  452. 

Knight,  Edw.  C,  announcement  of 
death  of,  287. 

Librarian,  rc]x>rt  of,  489. 

McCook,  Rev.  H.  C,  D.  D.  Drexelia, 
a  new  genus  of  spiders,  127. 

Meehan,  Thomas.  Contributions  to 
the  life-histories  of  plants,  No.  7 : 
On  the  vitality  of  some  annual  plants ; 
On  self-ix)llination  in  Am<>onia  taber- 
na^montana ;  On  a  s]>ecial  form  of 
cleistogamy  in  Polygonum  acre ;  On 
the  direction  and  growth  in  crypto- 
gamic  plants;  Tricar])ellary  Umbelli- 


528 


1892.] 


NATURAL  SCIENCES  OF  PHILADELPHIA. 


529 


fers;  A  mode  of  variation  in  Siell^a 
media ;  On  the  sexes  of  the  Holly ; 
On  the  stamens  of  Ranunculus  abor- 
tivui ;  On  the  character  of  the  stam- 
ens in  Omithogalum  umbellatum; 
Note  on  Barbarea  in  connection  with 
dichogamy,  160.  Contributions  to 
the  lifC'histories  of  plants.  No.  8: 
Euphrasia  officinalis ;  Notes  on  Gaura 
and  (Enothera ;  The  carpeDaty  struc- 
ture of  Nymphaea;  On  the  sexual 
characters  of  Rhus;  Rhus  chamse- 
morus ;  Dalibarda  repens ;  On  some 
morphological  distinctions  in  the 
genera  of  Ericaceae;  Vitality  of 
Seeds,  Lysimachia  atropurpurea ; 
Campanula  rotundifolia ;  Comus 
Canadensis;  Aralia  hispida;  Luzula 
campestris ;  Cakile  Americana ;  Hy- 
pericum  ellipticum;    Trifolium  hy- 

.  bridium ;  Lathynis  maritimus :  Loni- 
cera  ccsrulea ;  Raphanus  sativus ,  On 
the  nature  and  verrucse  in  some  Con- 
▼olvulacese;  .  Polygonum  cilinode; 
Aster  tatarica,  350,  366.  Notes  on 
Monatda  fistulosa,  449.  Report  of 
Botanical  Section,  498. 

Miller,  Andrew  H.,  announcement  of 
death  of,  127. 

Mineralogical  and  Geological  Section, 
report  of,  500. 

Nassau,  Rev.  R.  H.  Notes  on  the 
Gorilla  (no  abstract),  10. 

Nolan,  Edw.  J.,  M.  D.  Report  of 
Recording  Secretary,  485.  Report 
of  Librarism,  489. 

Officers,  Councillors  and  Finance  Com- 
mittee for  1893,  508. 

Ornithological  Section,  report  of,  503. 

Parker,  Andrew  J.,  M.  D.,  announce- 
ment of  death  of,  154. 

Peary,  R.  E.  Greenland  Explorations, 
290.  Report  of  the  operations  of  the 
N«rih  Greenland  Expedition  of  1891- 
1892.  342. 

Peary  Relief  Expedition,  authorization 
of,  10. 

Pilsbry,  H.  A.  Anatomy  of  West 
Indian  Helices,  128.  New  and  un- 
figured  Unionidse,  131.  A  new 
species  of  Pachychilus,  153.  On  the 
anatomy  of  Sagda,  Cysticopis,  ^^gis- 
ta  and  Dentellaria,  155,  213.  Notes 
on  a  collection  of  shells  from  the 
State  of  Tobasco,  Mexico,  324,  338. 
A  new  Marine  Gasteropod  from 
New  Jersey,  328.  Preliminary  out- 
line of  a   new  classification  of  the 
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Helices,  387.  Report  of  the  Concho- 
logical  Section,  495. 

Ptofessor  of  Invertebrate  Paleontology, 
report  of,  600. 

Professor  of  Lower  Invertebrata,  report 
of,  601. 

Rand,  Theodore  D.  Geology  of  the 
Isle  of  Shoals,  324.  The  supposed 
South  Chester  Valley  Hill  Fault,  445. 

Rand,  Theodore  D.,  William  W, 
Jefferis  and  J.  T.  M.  Cardeza,  M.  D. 
Mineral  localities  of  Philadelphia  and 
vicinity,  174.  Report  of  Mineralogi- 
cal and  Geological  Section,  500. 

Recording  Secretary,  report  of,  485. 

Redfield,  John  H.  Report  of  Botani- 
cal Section,  498. 

Rex,  Geo.  A.,  M.  D.  Diachoea 
Thomasii,  a  new  species  of  Myxo- 
mycetes,  829. 

Report  of  the  Biological  and  Micro- 
scopical Section,  494. 

Report  of  Botanical  Section,  498. 

Report  of  the  Conchological  Section, 
495. 

Report  of  Corresponding  Secretary,  488. 

Report  of  the  Curator  of  the  Wm.  S. 
Vaux  Collections,  502. 

Report  of  Curators,  491. 

Report  of  the  Entomological  Section, 
497. 

Report  of  the  Librarian,  489. 

Report  of  the  Mineralogical  and  Geo- 
logical Section,  500. 

Report  of  the  Ornithological  Section, 
503. 

Report  of  Professor  of  Invertebrate 
Paleontology,  500. 

Report  of  Professor  of  Lower  Inverte- 
brata, 501. 

Report  of  Recording  Secretary,  485. 

Report  on  the  Jessup  Fund, 

Rhoads,  Samuel  N.  The  birds  of  South- 
eastern Texas  and  Southern  Arizona 
oliserved  during  May,  June  and  July, 

1891,  98.  The  Birds  of  British 
Columbia  and  Washington  observed 
during  the  spring    and  summer  of 

1892,  448. 

Ruschenberger,  W.  S.  W.,  M.  D.  Re- 
port of  Curators,  491.  Report  on  the 
Jessup  Fund,  504. 

Ryder,  John  A.  On  the  mechanical 
genesis  of  the  scales  of  fishes,  172, 
219.  Diffiise  pigmentation  of  the 
epidermis  of  the  oyster  due  to  pro- 
longed exposure  to  the  light :  regen- 
eration of  shell  and  loss  of  adductor 
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muscle,  350.  The  hennaphroditism 
and  viviparity  of  the  oysters  of  the 
northwest  coast  of  the  United  States, 
851.  On  the  cause  of  the  greening 
of  the  oyster  and  its  presumed  algous 
endoparasites,  352.  The  principle  of 
the  conservation  of  energy  in  biolog- 
ical evolution:  a  reclamation  and 
critique,  447,  455. 

Scott,  Wm.  B.  A  review  of  the  North 
American  Creodonta  with  notes  on 
some  genera  which  have  been  re- 
ferred to  that  Group,  290,  291.  The 
evolution  of  the  premolar  teeth  in 
the  Mammals,  405. 

Sharp,  Benjamin,  M.  D.  On  the 
Hippa  emerita,  327.  Report  of  Cor- 
responding Secretary,  488.  Report  of 
Professor  of  Lower.Invertebrata,  501. 

Skinner,  Henry,  M.  D.  Report  of  En- 
tomological Section,  497. 

Skinner,  Henry,  M.  D.  and  Levi  W. 
Mengel.  Greenland  Lepidoptera, 
154, 156. 

Standing  Committee  for  1892,  9. 

Stone,  Witmer.  Birds  collected  by  the 
West   Greenland    Expedition,   128. 


145.  Report  of  the  Ornithol<^cal 
Section,  508. 

Tryon,  Eidw.  K.,  announcement  of 
death  of,  9. 

Walker,  Ernest.  The  autosporadic 
seeds  of  Oxalis  stricta,  287,  28a 

Watson,  Sereno,  announcement  of 
death  of,  and  resolutions,  154. 

Willcox,  Jos.  A  theory  of  the  origin 
and  development  of  the  earth  and 
heavenly  bodies  (no  abstract),  448. 

Wingate,  Harold.  Report  of  Biologi- 
ci|T  and  Microscopical  Section,  494. 

Wistar,  Isaac  J.  Remarks  on  the 
quantity,  rate  of  consumption  and 
probable  duration  of  North  American 
coal  and  the  consequences  to  air- 
breathing  animals  of  its  entire  con- 
sumption, lOf  82. 

Wm.  J.  Vaux  Collections,  report  of 
Curator  of,  502. 

Wright,  G.  Frederick.  Extra  Morainic 
drift  of  the  Susquehanna,  Lehigh 
and  Delaware  Valleys,  448,  469. 
Evidences  of  the  existence  of  paleo- 
lithic man  in  America  (no  abstract), 
448. 
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